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and many of the clinical applications. . . the theory and practical applications are interwoven so that 
each reinforces the other.” 


820 Pp., 21 figs., $9.00 


The Williams & Wilkins Company 


Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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No. 3 of a series 


In the treatment of alcoholism with "Antabuse"... 


Is a drinking trial recommended in elderly 
patients? 


No. In patients over 55, the alcohol test is 
not recommended, but, if possible, these 
patients should be given the opportunity to 
observe "Antabuse"-alcohol reactions in 
other individuals undergoing trial. 


The above is typical of the countless questions 
received from the medical profession. Should you 
require further information regarding this or any 
other aspect of "Antabuse" therapy, please feel free 
to call on us. Descriptive literature is available on : 
request. 


Brand of specially prepared and highly purified tetraethylthiuram disulfide 
+..& "chemical fence" for the alcoholic 
@ Supplied in tablets of 0.5 Gm., bottles of 50 and 1,000 


Ayerst, McKenna & Harrison Limited + New York, N.Y. * Montreal, Canada 
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EXTRINSIC FACTOR INTRINSIC FACTOR 


LIVER EXTRACT STOMACH TISSUE 


IRON 


VITAMIN Bi FOLIC ACID 


with ascorbic acid and B complex factors 


ELI LILLY AND COMPANY « INDIANAPOLIS 6, INDIANA, U.S.A, 


Contains the 7 Known Antianemia Principles 


PULVULES 


ticulex 


(LIVER, By, IRON, AND VITAMINS, LILLY) 
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prevent attack in angina pectoris 


Prophylactic management of angina pec- 
toris with Peritrate often helps not only to 
prevent or reduce the number of attacks" in 
certain cases but to increase exercise toler- 

In a recent study,' Peritrate was reported 
to prevent attacks in 3 out of 4 cases; 78.4% 
of patients experienced fewer attacks. In pa- 
tients studied to determine Peritrate's effect 
on precordial pain produced by exercise, im- 
provement, noted in every case, often reached 
50-75%. 

This new longer-lasting coronary vaso- 
dilator affords protection for 4 to 5 hours. 


eri 


With faithful adherence to a regular dosage 
schedule (1 to 2 tablets 3 to 4 times daily) 
patients may be rewarded by complete pro- 
rection against attacks, reduction in the num- 
ber of attacks, or reduction in the severity of 
attacks. 

Peritrate, pentaerythritol tetranitrate, is 
free from serious toxic side effects; tolerance 
does not develop; and dosage and administra- 
tion are simple. 

Available in 10 mg. tablets in bottles of 
100and 500. Literature and samples on request. 


1. Angiology 3:1 (Feb.) 1952. 
2. Angiology 3:16 (Feb.) 1952. 


rate @ 


TETRANITRATE 


(brand of pentoerythritol tetranitrate) 


I L ¢ T Laboratories, MORRIS PLAINS. NEW JERSEY 


COoOmrany 
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in penicillin reactions... 


NEW, “remarkably effective” treatment 


Decholin Sodium and Decholin 


4 


_ in treating penicillin reactions of the most commonly encountered 


Gratifying results are reported’? with Decholin Sodium and Decholin 
_ type—with symptoms simulating serum disease. The treatment “has 
_ not failed so far in any patient with serum-sickness type of penicillin { 
’ sensitivity.”' Most of the patients in this study had been given a 


_ variety of other medications without success prior to the successful 
use of Decholin Sodium and Decholin. 


SYMPTOMS: Fever, itching, joint pains, urticaria, edema, hoarse or 
tight throat and other serum-sickness types of penicillin reactions 
respond promptly to this new therapy—relief is ane 4 complete 
within an average of four days. 


TREATMENT: Subject to adjustment by the physician, a routine 
schedule is to inject 5 cc. Decholin Sodium intravenously, once daily 
or every other dav (depending on degree of sensitization), also one 
tablet of Decholin three times daily. 


Decholin Sodium (brand of sodium dehydrocholate) 20% aqueous 
solution for intravenous injection; ampls of 3 cc., 5 cc. and 10 cc. 


Decholin (brand of dehydrocholic acid) Tablets 334 gr. (0.25 Gm.) in 
bottles of 100. 


Decholin Sodium and Decholin, trademarks reg. 


1. Peiner, L., and Waldman, S.: Posigrad. Med. 1/:49 (Jan.) 1952. 
2. Pelner. L.. and Waldman, S.: Am. Pract. 3:293 (Apr.) 1952. 


AMES 


COMPANY. INC. + ELKHART, INDIANA 


DS-2 


fA Ames Company of Canada, Ltd., Toronto : 
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to rid the intestine 
of pathogens 


has only one function—to rid the intestine of sulfonamide- 
sensitive bacteria in bacillary dysentery and ulcerative colitis, 
and when preparing the patient for elective intestinal surgery. 
THALAMYD,® phthalylsulfacetamide-Schering not only 
eliminates susceptible enteric organisms in the lumen of the 
gut, but also penetrates into the bowel wall by diffusion to 
combat embedded bacteria. Being virtually nonabsorbable, it 
does not enter the blood stream —carries little risk of sensi- 
tization or adverse effect on hematopoietic or renal systems, 


CORPORATION + BLOOMFIELD, N, J. 
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SUS 


AQUEOUS EPINEPHRINE SUSPENSION 1-200 


Epinephrine is available in an aqueous SUSPENSION 
To be SUBCUTANEOUSLY. 


For the 


Sus-Phrine, an aqueous suspension of epinephrine, is injected 
subcutaneously in doses of 0.1 to 0.3 cc. The slower absorption 


and longer action of the suspension requires fewer injections. 


Sus-Phrine begins to be absorbed as soon as it is injected, and 
because it is a suspension, absorption takes place over a pro- 
longed period and therefore it has a distinct advantage over 

aqueous solutions for subcutaneous injection. 

Sus-Phrine is a specially processed stable suspension of epine- 
phrine to make possible its packaging in 2 cc. multiple-dose vials 
(five to a package) and in 5 cc. vials (individually packaged) 

at a saving in cost to both physician and patient. 


1. Naterman, Hyman L. 


and Unger, L. 
For additional information just send 3. Unger, A. H., and Unger, L. 
your Rx Blenk merked AlM-652. Annals of Allergy (March-April) 1952 
EST. i882 
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RHEUMATOID ARTHRITIS 


FOLLOWING BILATERAL 
ADRENALECTOMY 


For accurate adjustment of 


Maintenance Dosage and 
for therapy an conditions 
responding to Low Dosage 


Advantages of 5-mg. Tablets 


FLEXIBILITY — 


Used alone or in conjunction with the 
25-mg. tablets, the new 5-mg. tablets afford 
greater flexibility in adjusting dosage to 
the individual patient's requirements. 
Fluctuations in the natural course of rheu- 
matoid arthritis may be better controlled. 


ACCURACY— 


Permit more accurate establishment of 
minimum maintenance doses, thus con- 
trolling symptoms more closely and further 
minimizing the incidence of undesirable 
physiologic effects. 


ECONOMY— 


Prevent waste of CORTONE by more exact 
correlation between requirement and dosage. 


Literature on Request 


Cortome’ 


ACETATE 
(CORTISONE ACETATE, Merck) 


*Cortone is the registered trade-mark of 
Merck & Co., Inc. for its brand of cortisone. 
This substance was first made available to 
the world by Merck research and production. 


MERCK & CO., Inc. 


NEW JERSEY 
tm Canada: MERCK & CO. Limited -Montreal 
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FOOD 


When the patient’s food intake is inadequate to supply essential nutrients in 
proper amounts, clinical experience has demonstrated the supportive value of a 
dietary supplement providing substantial quantities of virtually all needed 


nutrients—protein, vitamins, minerals, carbohydrate, and fat. The choice of 
the supplement prescribed, to a large extent, can determine the efficacy of the 
supplemented diet since over-all nutrient adequacy is the primary aim. 

It is apparent from the data shown below that Ovaltine in milk can serve 
well in markedly increasing the intake of virtually all known nutrients. Taken 
daily during periods of inadequate consumption of other foods, it offers an 
excellent means for preventing subclinical nutritional deficiencies which can 
undermine general health or retard recovery from illness. 


The appealing flavor of Ovaltine makes it acceptable to children as well as 
adults, including the aged. Ovaltine in milk is easily digested, an important 
feature when digestive disturbances are a factor. 

Patients have the choice of either Plain or Chocolate Flavored Ovaltine, 
both of which are similar in their wealth of nutrients. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three Servings of Ovaltine in Milk Recommended for 
Daily Use Provide the Following Amounts of Nutrients 


(Each serving made of % oz. of Ovaltine and 8 fl. oz. of whole milk) 


MINERALS VITAMINS 


*CALCIUM *ASCORBIC ACID 
CHLORINE BIOTIN 
CHOLINE 
FLUORINE 
aa PANTOTHENIC ACID 
PYRIDOXINE 

*RIBOFLAVIN 
“PHOSPHORUS *THIAMINE 
ZINC *VITAMIN D 

*PROTEIN ( ically complete) 32 Gm. 


*CARBOHYDRAT 65 Cm 
30 Gm 


*Nutrients for which daily dietary allowances are recommended by the National Research Council. 


W H \\ 
; 
] 
§ 
q 
: 
¢ 
3 
4 
= 
4 
37 mg. 
0.03 mg 
200 mg 
0.05 mg 
6.7 mg 
3.0 mg é 
0.6 me 
2.0 mg 
12 mg 
3200 1 U 
0.005 mg 
420 1U 
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No fishy odor, taste or aftertaste; no allergies 


due to fish oils. That’s the inside story of DayaLets, 

the compressed multivitamin tablet with synthetic 

vitaminA...seven other synthetic vitamins... plus By». 
These little tablets can’t leak, won't stick together 

in the bottle. They're pleasantly flavored, easy to 

swallow, better tolerated by patients than soft 

gelatin capsules. One tablet daily as a supplement, two 


or more for therapeutic use. In bottles 


of 50, 100 and 500 sugar-coated tablets. Obbott 


Each DAYALET Tablet contains: 
Vitamin A 10,000 U.S.P. units 
(synthetic vitamin A palmitate) 
Vitamin D 1000 U.S.P. units 
(Viosterol 

Thiamine Mononitrate 


® 
Riboflavin 5 mg. 
Nicotinamide 25 mg. 
Pyridoxine Hydrochloride 1.5 mg. 
Vitamin B,2 vous 
(as vitamin B, concentrate) 

Pantothenic Acid 5 mg. 

1 


Ascorbic Acid 
(Abbott's Multiple Vitamins) 


Please Mention this Journal when writing to Advertisers 
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NOW CONTAINS VITAMIN Bi2 


these patients helps normalize 
cholesterol and 
deserve the fat metabolism 
potential in liver disease 
increases 
benefits this phospholipid turnover, 
of reduces fatty deposits 


complete and stimulates 


regeneration 


obesity + nephrosis ... lipotropic formula... of new liver cells. 


Write for samples and detailed literature. 


U. S. VITAMIN CORPORATION 


CASIMIR FUNK LABORATORIES, INC. (affiliate) 
250 EAST 43rd STREET « NEW YORK 17, N.Y. 
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CAPSULES * SYRUP 
CHOLINE DIHYDROGEN CITRATE’|0.28Gm | 256m. 
VITAMIN BizBi erg. omg UC 
3 tablespoontuls Syrup as 1.14 Gm. ‘choline 
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Petrogalar helps re-establish 
regularity of 
comfortable bowel movement. 


PETROGALAR 


AQUEOUS SUSPENSION OF MINERAL OIL 
Supplied: Bottles of one pint 


Wyeth Incorporated 


Philadelphia 2, Pa. 


Please Mention this Journal when writing to Advertisers 
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OctTin - spasmolytic and sympathomimetic 


1... relaxation of smooth muscle spasm 
especially of the genito-urinary and 
gastro-intestinal tracts 

2...in migraine and related headaches. 


DOSE: Oral, | or 2 Octin tablets, 
| additional tablet in three 
to four hours. 
Intramuscular injection, 4 to | ce. 
Give test dose to determine absence 


of sensitivity and excessive hyperten- 
sive reaction. 


Octin © brand of | hept 


Bilhuber-Knoll Corp. Orange, N. J. 


IS YOUR HOSPITAL PREPARED? 


In an emergency your hospital should have 
SOUTHEY-LEECH TUBES readily available. 


. Southey-Leech Tubes are indicated in two general types of 
situations: first, to give comfort when all else has failed in such 
desperate anasarca as that of nephrosis or heart failure, and, 


second, to supplement or potentiate the usual therapeutic measures 
when rapid alleviation is desirable.”’* 


*Fiese, M. J., and Thayer, J. M.: Archives Int. Med. 85:132 (Jan.) 1950, 
$12.00 per set—6 tubes and trocar, with drainage tubing 


~~ Prepare for that Emergency—Clip Coupon Now =~ Let us send you further information and 
Please send sets of Southey-Leech ! complete details. Better still, order a 


Tubes, complete with trocar and drainage set to have on hand for that emergency. 
tubing at $12.00 per set to: 


Briggs Company 


82 WATERMAN ST. 
City: PROVIDENCE 6, RHODE ISLAND 
Please Mention this Journal when writing to Advertisers 
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selective 
anticholinergic gives 
unparalleled freedom from side effects 


ANTAL 


for peptic ulcer 


greater specificity 
hitherto unobtainable freedom from side effects 
wider flexibility of dosage 
reduces gastric motility and secretion 
relieves pain 

PrantaL* Methylsulfate is a member of an entirely new class of synthetic 
anticholinergic. compounds. It curbs excessive vagal stimuli to the stomach 
by inhibiting synaptic transmission across parasympathetic ganglia. 
PrantaL Methylsulfate is unique among anticholinergic compounds. Be- 
cause of its selective action, doses which reduce gastric motility and 
secretion rarely cause dilatation of the pupils, dryness of the mouth, 
urinary retention, or constipation. 
The pharmacodynamics of Prantat Methylsulfate have been the subject of 
extensive laboratory investigations in which the classical procedures were 
used. Studies by leading clinical investigators have confirmed the value 
of its unusual properties in treatment of the peptic ulcer syndrome. 
A Clinical Research Division monograph is now in press and will be sent 
to you promptly on request. 
A clinical supply of Prantat Methylsulfate will be sent to you on request. 
Average Dosage: One tablet (100 mg.) four times daily 
Packaging: Prantat Methylsulfate (brand of diphenmethanil methylsulfate) , 100 mg. 
scored tablets, bottles of 100. 


°T.M. 


CORPORATION BLOOMFIELD, NEW JERSEY 
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DOSAGE: millionths of a gram 
RESPONSE: millions of red blood cells 


RUB IN 
Bue 


Rubramin supplies vitamin B,,, the most potent anti- 
anemia substance known, in potencies to meet every need: 


15 MICROGRAMS PER CO. 1 cc. ampuls 


30 MICROGRAMS per cc... 


50 MICROGRAMS per cc. 


Rubramin is aqueous, protein and pyrogen free, practi- 
cally painless on injection, safe even for patients allergic 
to parenteral liver, rigidly standardized in vitamin B,, 
activity. 


Also available: Solution Rubramin Crystalline (Squibb Crystalline Vitamin B,, 
Solution) in 1 ce. ampuls, 15 micrograms of crystalline vitamin B,, per ampul, 
and 10 cc. vials, 30 micrograms of crystalline vitamin B,, per cc. 


SQUIBB 


Please Mention this Journal when writing to Advertisers 
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5 gr. sodium salicylate U.S.P. and 5 gr. para- : 
- aminobenzoic acid. Also available as Pabalate- 

€ Sodium Free, employing ammonium salicylate and 


ae 


Clinic 21-497, 1946. 2. Hoagland, 
9:272, 1950. 3. Smith, RT: J. Lancet. 70.192. 1950. 


an active antirheumatic in its own sight, 
analgesia’ that can provide “24-hour pain relief’? 
many who are refractory to salicylates alone. 
oy. Pabalate is remarkably free from gastric irritotion 
ROBINS COMPANY, INC. - 1D 20, VA. 
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antibacterial action plus... 

j 

Gontrisin is o sulfonamide so soluble that 

a there is no danger of renal blocking 

g | ond no need for alkalinization. 

a —} higher blood level 

Gontrisin not only produces o higher 

z blood level but also provides a 

wider antibacterial spectrum, 

j economy 

‘ Gantrisin is far more economical than 

less sensitization 

Gontrisin is @ single drug—not mixture 

i of several sulfonamides—so that there is 

less likelihood of sensitizetion, 
GANTRISIN®=brond of suifisoxozole 

© © SYRUP 


HOPPMANN-LA ROCHE INC. 


Roche Pork Nutley 10 New 
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is important 


Hyperecidi:y. ‘od KOLANTYL 
includes superior antacid com) ination (magnesium 
oxide and alaminum hydroxide, » specific anti- 
peptic) for two-way, balances -id getivity, 


To Protect The Crater, And LANTYL inchades 
superior demulcent a synthetic 
mucin) which forms costing over ulcer- 


Block Sposm, And KOLA NTYL includes « 
antispasmodic which provides — 
direct smooth and porssympathetic epree- 


one backfire. 


anti- 


of 
8 and clinical studies* indica'> that lysozyme is one 
the etiologic agents of pep uleer, By inhibiting 
OLANTYL— includes the mportant 4th factor 


d more complete comtrol of peptic ulcer, 


New York + CINCINNATI + Toronto DOSAGE: Two tablets three hours as 
Meyer, Med. $:482.1948. needed for relief. Mildly minted Kolantyl tablets 
2 A 155:476,1948, 

3. Grace, W.J, Am.J Med Se. 217.241,1989. nay be chewed, of with ease, 

Trade-marks “Kolentyl,” “Bentyl Hydrochloride 


In weating-peptic ulcer: 
‘NQ | 
Merrell 
1828 
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Introducing a new oral hypotensive for long-range therapy 


TRADEMARA 
CHLORIDE 
(brand of bexamethonium chloride) 


an autonomic ganglionic blocking agent the action of which 


has been described as ‘a medical sympathectomy”’ 


By drug action alone, Methium blocks— 
almost as effectively as surgical excision 
—the nerve impulses that produce vaso- 
constriction through the autonomic nerv- 
ous system. 


The objective of therapy is to administer, 
in gradually increasing doses over a period 
of several days to several weeks, enough 
Methium to lower blood pressure to more 
normal levels—even, according to some 
investigators, to the point of mild postural 
hypotension. Methium is a potent drug. 
Care is required in adjusting dosage. 


In successfully treated cases, the results 
justify the effort and observations re- 
quired. When the patient is adequately 
informed and supervised, blood pressure 
may often be lowered to normotensive 
levels and symptoms of hypertension sub- 
stantially reduced. 


In Methium, hexamethonium is now made 
available in conveniently administered 
oral form as the chloride, free of the risks 
of bromide or iodide intoxication. Avail- 
able on prescription only in 250 mg. 
scored tablets in bottles of 100 and 500. 


Methium, being a potent hypotensive drug, demands great caution 
when complications exist. Prescribe only with extreme care in 
impaired renal function, coronary artery disease and existing or 
possible cerebral vascular accidents. Complete instructions for pre- 
scribing Methium are available on written request or from your 
Chilcott detail man and should be consulted before using the drug. 


CHILCorTrT 
ALOK LEA, NC 


MORRIS PLAINS. NEW JERSEY 


FORMERLY THE MALTINE COMPANY 
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digitaline nativelle * 


chief active principle of digitalis purpurea for positive, controlled maintenance 


Initial compensation of the failing heart may now be accomplished in hours 
rather than days — but maintenance of the compensated state is 

often a regimen of years. Continuous adjustment of the daily cardiotonic dose, 
which may contribute to patient morbidity, is often obviated when 

a preparation of reliable, constant and unvarying potency is employed. 


DIGITALINE NATIVELLE, the pioneer digitoxin, is such a preparation. 

It provides a uniform dissipation rate with full digitalis effect between doses. 
Switch your “difficult” patients to DIGITALINE NATIVELLE for smoother 
maintenance. Prescribe it for initial digitalization. You wil! be impressed 

with its rapidity of action and virtual freedom from local side effects. 


DIGITALINE NATIVELLE is available. at all druggists, in three strengths 
for precise dosage — 0.1 mg. (Pink), 0.15 mg. (Blue), 0.2 mg. (White). 
Because of the high order of purity, most patients are adequately 
maintained on 0.1 mg. daily. The average dose for digitalization 

is 1.2 mg. in three equal doses at 4-hour intervals. 


Send for brochure: “Modern Digitalis Therapy.” Clinical sample available on request. 


VARICK PHARMACAL COMPANY. INC. (DIVISION OF E. FOUGERA & CO. INC.) NEW YORK 13. W. Y. 
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Salyrgan-Theophylline — a highly effective combination of a 
mercurial diuretic and theophylline — produces rapid and marked 
diuresis when administered parenterally. 

“With good average response the patient perhaps voids about 
2000 cc. of urine daily but in exceptional instances the amount rises 
to as high as 8000 cc.”' 

Oral treatment can be employed very advantageously in many 
cases. “Salyrgan-Theophylline tablets can successfully decrease the 
patient's burden . . . either by reducing the frequency of mercurial 
injections or by actually replacing the injections entirely.”? 


1. Beckmon, H.: Treatment in General Practice. Philadeiphic, Sounders, 
Sth ed., 19446, pp. 704-705. 


YL AND THEOPHYLLINE 
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For the ‘‘over-seventy’s,’’ easily assimilable, non-fermentable 
carbohydrate contributes much to energy and comfort; ‘Dexin’ brand 
High Dextrin Carbohydrate is particularly suitable for them. 


e 
consists of: 75% dextrins which give 
prolonged sustenance 
24% maltose which gives 
The high percentage of immediate energy 
non-fermentable dextrins 
in ‘Dexin’ is unique and 
clinically important: 
* it avoids the discomfort of gas distention 


* it encourages the growth of the beneficial 
B. acidophilus group of intestinal bacteria 


Dexin’ dissolved in any hot or cold beverage, or sprinkled on food, 
is enjoyed by young and old. 


‘Dexin’* brand High Dextrin Carbohydrate 


Supplied in tins of 12 oz. and 3 lb. 


& Burroughs Wellcome & Co. (U.S.A.) Inc., Tuckahoe 7, New York 
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for safer, oral anticoagulant therapy 


(ethyl acetate) 


“Tromexan appeared to be a safer and in many respects a more advan- 
tageous preparation ....” Broustein, M. R., and Withind, E.> Am, J. M. So. 222:677, 1951, 


“Tromexan is a safer drug... its shorter action and larger daily dose 
allow more ready regulation of the anticoagulant therapy. The risks of 


prolonged over-dosage with the associated hemorrhagic tendencies are 
correspondingly reduced.” Talloch, J. A., and Gilchrist, A. R.: Am. Heart J. 42:64, 1951. 


“Tromexan appears to produce few hemorrhagic manifestations . . . .” 
Wright, Irving S.: Mod. Med. 19:55, 1951. 


Indications 


* Thrombophlebitis © Auricular Fibrillation with Embolization 
* Coronary Thrombosis ¢ Congestive Heart Failure (selected cases ) 
_ © Pulmonary Embolism = * Postoperative and Postpartum Prophylaxis (selected cases) 


A SIMPLE SCHEDULE OF TROMEXAN DOSAGE IS AS FOLLOWS: 


First 24 hours Initial Loading Dose — 1500 mg. 


Second 24 hours If prothrombin-time 24 hours after loading dose is: 
(Suggested 24-hour Above therapeutic range* 
maintenance dose in Within therapeutic range 
divided amounts) Below therapeutic range 


Third 24 hours Adjust maintenance dosage (average 600-900 mg. daily) to produce a 
and each succeeding prothrombin-time two to two and one-half times normal 
24-hour period 


tThis dose should not be administered until » second prothrombin determination has indicated the prothrombia- 
time has returned within therapeutic range. 


Despite its qualities which allow for greater safety, Tromexan therapy should always be 
controlled by periodic prothrombin-time determinations. A detailed brochure fully describ- 
ing the method of use of Tromexan will gladly be sent on request. 


Tromexan (brand of ethyl biscoumacetate): Available in tablets of 150 mg, and 300 mg 


CHICY PHARMACEUTICALS, Dinisien of Clay. eigy 
220 Church St., New York 13, N.Y, 
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Aminodrox now makes it possible to dis- 
card the inconvenience and potential haz- 
ards of non-emergency parenteral amino- 
phylline. Besides its use as a diuretic, it 
is now feasible to use ora/ aminophylline 
therapy in the treatment of congestive 
heart failure, bronchial and cardiac asth- 
ma, status asthmaticus, and paroxysmal 
dyspnea. 

G.. Justice, T. T. and King. J. $. Jr. A New Ap- 
*Justice, T. T., Jr. Allen, G., and Cronheim, G., Seadies with 

N ylline Prep —to be 


*@ Waxler, S. H. and Sc A., Administration of i 


hack, J Aminophyl- 
i |. A. M. A. 143-8, 736-739, 1950 (This study does ses 
lige, J. 8, June ( study 


36 gr.aminophylline 
a day/, ORALLY 


Aminodrox,a tablet containing colloidal 
aluminum hydroxide with 1 1/2 or 3 gr. 
of aminophylline provides what the med- 
ical profession has been looking for-a 
dependable method of oral administration J] 
of aminophylline in doses large enough to 
produce the same high blood levels ob- 
tainable with parenteral administration. 


This is possible with Aminodrox because 
gastric disturbance is avoided. 


Several studies* attest to the large dose tolerance of 
Aminodrox. A dose of 36 grains daily produced 
blood levels sigher than would be customarily aimed 
at with parenteral administration. In hospitalized 
patients on this excessively massive dosage, only 
27 % showed gastric distress. Contrast this to the 
42 % intolerance to plain aminophylline with only 12 
gtains a day. Another group of patients on 15 
gtains daily of aminophylline-admini d as Ami- 
nodrox—showed excellent tolerance to this dosage 
and blood levels well in the therapeutic range hither- 
to obtainable only by injectable** aminophylline. 


for effective oral 
aminophylline therapy 
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Twin-Viso 
Cardiette 


Viso Recorder 


Poly-Viso 
Cardiette 


Although the direct-writing Viso-Cardiette 
was introduced, and completely accepted, as a clinical 
electrocardiograph, the eyes of other fields — research, for 
example — were soon turned to the surplus of its clinical 
recording characteristics, and the wide range of its potentialities. 
Research had been asking also for an instrument that would 
record more than one phenomena simultaneously, and do so via 
the same basic design advantages of the then already popular Viso- 
Cardiette. In answer, Sanborn engineers multiplied the Viso-Cardiette 
by four, so to speak, and came up with the four-channel Poly-Viso Cardiette— 
soon to follow it, in the same manner, with the two-channel Twin-Viso Cardiette. 
There were also those who wanted a less elaborate instrument 
than the Viso in that they had no need for ’cardiography, but desired all 
the recording advantages of a one-channel system. And so, the lower cost 
Viso-Recorder was designed. 
Nor was this imposing array of Sanborn recording systems long to 
go unrecognized in the field of Industry where many recording problems 
are now being solved “the Viso way.” 
Taken as a common denominator of all the various 
Viso models in use today (both medical and industrial), 
one-channel Sanborn systems now total nearly 20,000. 
Yes, the Viso-Cardiette really started something! 


SANBORN 
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Further information and descriptive literature 
on the Viso-Cardiette, or Sanborn one-, two-, or 
four-channel recording systems will gladly be 
‘ sent on request. 


Why the Velvet Glove? 


The “clenched fist” (of effective antibacterial ac- 
#ion) can deliver just as effective a knock-out blow, 
even if it wears the “velvet glove” (of virtual free- 
dom from adverse side effects). 


For urinary antisepsis, Mandelamine provides 
both of these clinical advantages: 


... BROAD SPECTRUM 
ANTIBACTERIAL POTENCY 


Published studies®-*-4 show the wide range of 
Mandelamine’s effectiveness—against all the most 
common urinary pathogens, even against many 
organisms resistant to other drugs. “Comparative 
studies . . . indicate that its effectiveness is of ap- 
proximately the same order as that of the sulfona- 
mide drugs or of streptomycin.” ! 


.. VIRTUAL FREEDOM FROM 

ADVERSE DRUG REACTIONS 
The use of Mandelamine is “seldom associated 
with untoward effects . . . toxic manifestations are 
relatively rare.” It is notably free from agranu- 
locytosis and other blood dyscrasias, cutaneous 
eruptions, anorectal complications, and neurotox- 
icity... from encouraging monilial or trichomonal 
infestations or inducing drug fastness in organisms. 


S 


More than a decade of increasing clinical use 


e.\ \ shows YOU CAN HAVE BOTH... with 


)Mandelamine’ 


(Brand of Methenamine Mandelate) 
for URINARY ANTISEPSIS 


SUPPLIED: Tablets, enteric-coated, 

containing 0.25 Gm. (3% gr.) 

methenamine mandelate—bottles of 

120, 500 and 1000. 

DOSAGE: 3 or 4 tablets t.i.d. for 
in proportion. 

NEPERA CHEMICAL CO., INC. 

Yonkers 2, N.Y. 
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the New Short-Term Therapy in Acute Allergies 


The therapeutic results of short-term therapy with ACTHAR <— 
Gel in acute bronchial asthma and hypersensitivity states ~ 
ore vastly superior to conventional methods of treatment ~ 

in the majority of cases. 


ACTHAR Gel (in Gelatin) —the new repository ACTH prepa- 
ration— brings about rapid and prolonged relief; marked 
subjective and objective improvement is noted within hours, 
and complete remissions have been observed within 2 
days. Metabolic side-effects are virtually absent due to 
the short period of therapy required. Fewer injections 
are required with ACTHAR Gel, since an individual dose 
lasts for as long as 12 to 16 hours. 


Office treatment for the ambulatory patient and home 
treatment for the bedridden are simple, convenient and 
economical. 


ACTHAR Gel (in Gelatin) 
is also available in ster- 
ile 1 cc. Dispos- 
able Cartridge Syringes 
in 20 and 40 U.S.P. units 


acteristics assure minimum discom- 
fort on administration. Supplied in 
20 and 40 Armour Units per cc. in 
5 ce. vials and 1 cc. B-Dt Dispes- 
able Cartridge Syringe. 

“Highly Purified 


ACTHAR Gel (in Gelatin) 
is available in 5 cc. mul- 
tiple dose vials in 20 
and 40 U.S.P. units (1.U.) 
per cc. 
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OMNI-VITA Spherettes 


A pleasant tasting, chewable multivitamin preparation 


Omni-Vita* Spherettes provide all the essential vitamins, A, D, C, B,, 
B., Be, Biz, and Panthenol in small, flavorful, candy-like Spherettes. 
Omni-Vita* Spherettes can be chewed which favors more prompt and 
complete absorption of their vitamin components. Children, especially, 
but many adults as well, who cannot take vitamins in oils, drops, fishy- 
tasting liquids, capsules or tablets like chewable, good-tasting, inexpen- 
sive Omni-Vita* Spherettes. 


OMNI-VITA* Spherettes 
“The preferable way to prescribe vitamins” 


WILLIAM R. WARNER 
Division of Warner-Hudnut, Inc. 
New York Los Angeles St. Louis 
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“the essence of art is selection” 


@ This applies, too, in the art of medicine 

Certain peptic ulcer patients need Phosphaljel: patients with 
marginal ulcer: patients who cannot be maintained continu- 
ously on a high phosphate diet; patients with pancreatic 
deficiency or diarrhea. 

With these patients, Phosphaljel provides highly therapeutic 
actions which no other alumina gel can supply. It efficiently 
reduces gastric acidity, and it inactivates pepsin. Thus it is 
doubly effective in curbing the corrosive action of gastric juice. 
There is no systemic absorption, hence no possibility of 
causing alkalosis. 

The effectiveness and the palatability of Phosphaljel make 

eS it an ideal antacid, not only for the patients described above, 
but also for prophylactic medication during ulcer seasons. It is 
likewise valuable for convalescent patients to take during 
periods of stress, fatigue, or upper respiratory infection. 


Wyeth Incorporated 
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m ad 0 4 for peptic ulcer and heartburn 


Suspension Maalox contains the 

hydroxides of Magnesium and Aluminum 

in colloidal form, and offers the following 

important advantages: 

Fast relief of pain and distress 

Freedom from constipation and 

gastric irritation 

20% greater acid-binding capacity 
supplied: 


Suspension in 355 cc 
(12 fluidounce) bottles. No acid rebound or systemic alkalosis 

Tablets in bottles of 100. (Each Pleasant taste—acceptable for 
Maalox Tablet is equivalent to 
one teaspoonful of Suspension.) 


Antispasmodic action of magnesium 


prolonged administration 


WILLIAM H. RORER, INC. 


Write for samples Established 1910 
DREXEL BUILDING, INDEPENDENCE SQUARE, PHILA. 6, PA. 
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INCREASED CARBOHYDRATE ALIMENTATION 


10% 


(INVERT SUGAR) 


e for twice the calories of 5% dextrose 
© in equal infusion time 
e with no increase in fluid volume 


With 10% Travert solutions, a patient’s carbohydrate needs can be 
more nearly satisfied within a reasonable time 
with no increase in fluid volume or vein damage. 
Travert solutions are sterile, crystal clear, colorless, non-pyrogenic and non-antigenic. 
They are prepared by the hydrolysis of cane sugar and are composed of 
equal parts of p-glucose (dextrose) and p-fructose (levulose). 
Travert solutions are available in water or saline in 150 cc., 500 cc., 1000 cc. sizes. 

Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois + Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES + EVANSTON, ILLINOIS 
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CLINICAL EXPERIENCES IN BALLISTO- 
CARDIOGRAPHY * 


By Avan L. Franke, M.D., and Norman O. Roruermicu, M.D., 
F.A.C.P., Columbus, Ohio 


WHILE conducting extensive cardiologic surveys among patients being 
prepared for electroshock therapy we became interested in the possible ap- 
plication of the ballistocardiograph as an instrument for routine medical use. 
The scope of our activities with this instrument was widened to include a 
large variety of heart diseases as well as the study of many normals under 
different environmental conditions. In a 12 month period ending July 15, 
1951 we recorded and studied over 400 ballistocardiographic tracings. Em- 
phasis was placed on the practicality and general usefulness of this procedure. 
Our conclusions, supplemented by a review of ballistocardiography, com- 
prise the basis of this report. 

That motion is imparted to the body as a result of ejection of blood from 
the heart has long been recognized and can readily be observed as one stands 
upon a scale and notes the small but regularly occurring movements of the 
writing lever coincident with the heart beat. A simple classroom demon- 
stration of this effect can be made by attaching to the writing arm of an 
ordinary bathroom scale a stylus, which will inscribe a typical ballistocardio- 
graphic tracing on a smoked drum.* 

Motion imparted to the body by the ejection of blood from the heart 
was first studied by Gordon * in 1877, and the recording of such motion came 
to be known as ballistocardiography. From the outset it was thought that 
such records offered a method by which the volume of blood ejected from 
the heart during systole could be measured, and later investigators attempted 
to devise an apparatus capable of measuring accurately the cardiac output. 
Recent studies, however, would seem to indicate that the ballistocardiograph 
is incapable of determining cardiac output with consistent accuracy since 

* Received for publication October 1, 1951. 


From the Department of Medicine, Ohio State University College of Medicine, and 
the Division of Medical Research, Columbus State Hospital, Columbus, Ohio. 


Copyright, 1952, by The American College of Physicians 
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the tracings inscribed depend upon changes in blood velocity as well as blood 
volume. Because of its failure to yield accurate and absolute information 
on cardiac output the entire science of ballistocardiography was totally re- 
jected in some quarters, but interest generally in this technic has been re- 
kindled with greater emphasis being placed on the adaptation of the ballisto- 
cardiograph as an empiric method of detecting abnormalities of the heart 
and circulation. 

To record a perfect ballistocardiogram, tracings must be made with the 
subject floating freely in air. Since this is impossible a bed or table must 
be used for supporting purposes and ballistocardiographic tracings may then 
be taken either from the bed or table, or directly from the subject's body as 
he rests upon this support. 

There are three forces dominating a simple ballistic system. The first is 
the propelling force which initiates motion, the second is the elastic restoring 
force which tends to return the system to the position from which it was 
displaced, and the third is the damping force which opposes the motion.’ To 
obtain results which closely approximate the ideal situation with the body 
floating freely in air, Nickerson and Curtis * believed that the ballistocardio- 
graph should have a low natural frequency and be critically damped. Since 
resonance will occur when the natural undamped frequency of the ballisto- 
cardiograph equals the natural undamped frequency of the body, it can be 
avoided by making the natural undamped frequency of the ballistocardio- 
graph either very high or very low. Since both overdamping and under- 
damping introduce errors which are difficult to evaluate, the damping must 
be critical if the aforementioned conditions are to be met and resonance 
avoided. Because of the added complexity of a critical damping device, the 
high frequency ballistocardiograph is often used in spite of questionable 
errors which may be introduced. In this type of ballistic system the ballis- 
tocardiograph and the subject’s body are considered to be a simple mechanical 
system in which the subject can be represented by a mass equal to his own 
weight. However, since an increased restoring force must be applied to the 
bed to provide its high frequency, the body and bed become two elastically 
coupled systems each having elasticity and damping. Consequently, the 
movements of the bed are in part determined by the elastic properties of the 
body as well as by the ejection of blood from the heart and its acceleration 
or deceleration as it passes on its course. Obviously, a low frequency criti- 
cally-damped ballistocardiograph will most closely approximate the ideal 
conditions. It is important to know the physical properties of the ballisto- 
cardiograph so that their influence upon the shape of the ballistocardiogram 
may be taken into consideration. 

In 1905 Henderson,® using a “swinging table,” recorded ballistic move- 
ments of the human body. Douglas et al.* employed a plank supported on 
piles of corks. Heald and Tucker’ placed their subjects upon a platform 
suspended from the diaphragm of a drum. Angenheister and Lau ® used a 
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seismograph, and Abramson ® built a chair of aluminum alloy suspended 
from steel springs embedded in a cast steel base on a concrete foundation. 
The movements of the chair were then magnified and recorded. 

Isaac Starr," who has been a pioneer in ballistocardiography, modified 
the apparatus originated by Henderson. He opposed movement of his table 
in a longitudinal direction by means of a steel spring. The characteristics 
of this table made it one of high natural frequency and since no provision 
was made for critical damping, certain errors may have been introduced. 
The movements of the table were then recorded. Later, Nickerson and 
Curtis built a critically damped table of low frequency which they felt more 
closely approximated ideal conditions. Movements of this table were mag- 
nified and photographed. These investigators felt that true ballistic records 
were obtained when frequencies less than 1 per second were used but because 
of difficulties in obtaining records at these low frequencies, were satisfied 
to make measurements at frequencies between 1.0 and 1.5 per second. At 
frequencies above 2 per second the tracings obtained depended in part on 
the elastic properties of the body and certain errors were introduced.‘ 

From the foregoing, it could be quickly deduced that the previous methods 
of recording ballistic movements of the body have been cumbersome, com- 
plex and expensive. As it became more apparent that the ballistocardio- 
graph was not adaptable for accurate measurement of cardiac output and 
interest began to develop in its application as an empiric diagnostic tool, 
the need was felt for a small, inexpensive and simply operated instrument 
which could be utilized by the clinician in his routine practice. One must 
recall the situation which existed in the field of electrocardiography up until 
1920, at which time attention was turned from a highly technical approach 
to an empiric one. Shortly thereafter a small and relatively simple appa- 
ratus was developed and impetus supplied which led to the present day science 
of electrocardiography. 

In 1949 Dock and Taubman ™ published a report in which they detailed 
results of their work with photoelectric and electromagnetic methods of pro- 
curing ballistocardiographic tracings. These records were obtained di- 
rectly from the body of the subject and no specially constructed table was 
required. Since the frequency of the human body is almost that of the pre- 
viously described high frequency table, records obtained directly from the 
body are almost identical with those obtained when one uses this complex 
instrument. Although this method has been reported to be less perfect 
than those employing a critical damping device, it has the advantage of sim- 
plicity. This type of instrument can be readily employed by anyone with 
the least possible amount of effort. If one recognizes errors introduced by 
the physical properties of this device, and if normal standards can be ob- 
tained from tracings derived in this fashion, then alterations in pattern in- 
dicative of abnormalities can readily be recognized and the device may prove 
to be of value as a diagnostic aid. 
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Tue BALLISTOCARDIOGRAM AS A MEASURE OF CARDIAC OUTPUT 


Although the ballistocardiograph has until recently been used in a manner 
calculated to establish its efficiency as a method of determining cardiac out- 
put, it is no longer considered equal to other methods available for this 
purpose. However, within certain limitations the amplitude of the ballisto- 
cardiogram is a reflection of the cardiac output. In cases with increased 
amplitude the cardiac output may be considered roughly to have increased, 
and the opposite is true of cases with decreased amplitude. These findings 
can be substantiated by other means of determining cardiac output, such as 
the Fick method. Clinically this premise can be validated when one observes 
the increased amplitude of the ballistocardiogram in cases of aortic insuff- 
ciency, in which the cardiac output is augmented by the volume of blood 
which is allowed to regurgitate into the left ventricle through an insufficient 
aortic valve. In patients with congestive failure of the low output type one 
can observe an increase in the amplitude of the ballistocardiogram upon ad- 
ministration of digitalis and related drugs. The opposite effect may also 
be seen when a patient with a normal heart is given digitalis, for the cardiac 
output will decrease and the amplitude of the ballistocardiogram diminish. 
Stroke volumes as determined from the ballistocardiogram vary from the 
true values in many subjects. At best one may only state that large I and 
] waves indicate high velocity and large ejection volume and low I and J 
waves, low velocity and small ejection volume.’ Thus the ballistocardio- 
gram might be a crude measure of the cardiac output and a good method 
for following changes in cardiac output produced by remission or progres- 
sion of disease states. 


THe BALLISTOCARDIOGRAPHIC PATTERN 


When the ballistocardiogram is recorded by a suitable device a repro- 
ducible pattern can be detected which will show waves above and below an 
arbitrary baseline. Letters have been chosen to designate these various 
waves: H, I, J and K. In some tracings waves designated L, M, N and O 
may be labeled. 

Since the waves may be distorted by extrinsic or intrinsic factors it is 
often desirable to take simultaneous electrocardiographic tracings and for 
this purpose Lead II of the electrocardiogram may be utilized. This will 
permit timing of the onset of the cardiac cycle and will enable the observer 
to detect any arrhythmia which might occur. It is also helpful to record 
pulse waves simultaneously with the ballistocardiogram. Since the peak 
of the pulse wave occurs approximately at the same time as the onset of the 
JK stroke, and this relationship is relatively constant in all ballistocardio- 
grams, one may utilize such a relationship in accurately identifying the | 
wave, or peak, in all tracings.’* Once this peak is labeled it is a simple 
matter to identify all the significant preceding and succeeding waves. 
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Starting with the J peak, which in most records is the largest of the 
upward waves, the I wave or valley, which is the downward wave immedi- 
ately preceding the J wave, can then be located. The H wave, or peak, is 
upward and appears just before the I wave. Following the J peak is a 
downward wave, or valley, labeled K, following which are the alternately 
upward and downward L, M, N and O waves. 

The most easily recognized waves of the ballistocardiogram are the H, 
I, J and K waves. With practice there is usually little difficulty in identi- 
fying these waves even without the pulse peak relationship or simultaneous 
electrocardiograms. The H wave may vary from one normal record to 
another more than any other component of the ballistocardiographic pattern. 
It may be low, flat or sometimes relatively high. This peak is probably 
initiated by the apex thrust which occurs during isometric contraction and 
is partly determined by an auricular component. Since the direction in 
which the blood is propelled at the time is footward, the body is thrust head- 
ward and an upward peak is inscribed. The I valley, a downward wave 
which follows the H peak, is due in all probability to the ejection of blood 
from both the right and left ventricles. As blood is ejected from these 
chambers in a headward direction, the body is pushed footward. The J 
peak, which is upward, is the most prominent portion of the HIJK pattern 
and follows the I valley. This peak is due to the sudden deceleration of 
blood as it strikes the aortic arch and curve of the pulmonary artery. As 
this deceleration tends to exert a force in a footward direction the body is 
thrust headward. The K wave follows the J peak and is produced by the 
rapid deceleration of blood striking the peripheral resistance along the aorta. 
This sudden deceleration produces a force exerted in the headward direction 
and the body is consequently thrust footward. 

Starr and his coworkers * noted that L and M waves were prominent 
in most normal subjects. In some they were less prominent and in other 
records there was only a ripple in diastole. They believed these waves to be 
primarily artefacts. ‘When delivered in phase the systolic impacts start 
the body vibrating, but when the last impact is out of phase no after-vibra- 
tions should occur. No significance should be attached to differences of 
this type.” Recent work has shown that Starr’s original concept of the so- 
called “after-waves” may have been incorrect. Working with a strain- 
gauge ballistocardiograph whose properties were similar to those of the high 
frequency table, Krahl ** noted in most records a regularly occurring series 
of smaller waves following the HIJK pattern. These waves varied in am- 
plitude and were more prominent in some subjects than in others. Since 
Krahl’s patients stood upon a platform and did not lie recumbent upon a 
table, there was no opportunity for the subject’s body to oscillate upon its 
soft tissues. Consequently, the after-waves could not have been the result 
of oscillations of the viscous elastic mass of the body. Hamilton and 
others ***** pointed out that the after-waves of the ballistocardiogram do 
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not damp out readily but in the cadaver dampmg occurred quite rapidly. 
Furthermore, Hamilton has correlated the after-waves of the cardiac cycle 
with the peripheral impacts of the blood and the periodic surging of blood 
in the aortic windkessel. It would seem, therefore, that although the after- 
waves may be obscured by a rapid heart rate or phase oscillations they are 
probably not all simple oscillations of the viscous elastic mass of the body 
tissue. Their significance is as yet not completely understood. 

Starr and Mayock * and Krahl * have described an “1°” wave in recent 
publications. Starr and Mayock, although not designating this wave as an 
“I?” wave, did describe a peculiar splitting of the I wave. Krahl, using 
his strain-gauge ballistocardiograph, noted the appearance of what he termed 
the “I*” wave in almost all of the records. It was felt by this observer that 
the “I*” and “split” I waves were produced by similar circulatory impacts 
but appeared slightly different because of the difference in recording devices. 
The “T°” wave is located between the upward deflections of the H and J 
waves but its position with respect to these waves is not always the same. 
It seems possible that the “I*” wave represents deceleration of blood striking 
the pulmonary resistance or curve of the pulmonary artery. This wave 
has the same direction as the ] wave (due to deceleration of blood rounding 
the aortic arch) and occurs slightly before it. Krahl studied this wave 
further in relation to the various portions of the respiratory cycle and demon- 
strated a shifting in the position of the “I°* wave during respiration which 
ceased when respiration was arrested 


Errect or RecorpinGc DEVICE ON THE PATTERN OF THE 
BALLISTOCARDIOGRAM 


When one considers the differences in physical properties of the various 
ballistocardiographs in use today, it is readily apparent that the configura- 
tion of the ballistocardiogram may vary within certain limits depending 
upon the type of apparatus used to obtain such a record. With the high 
frequency apparatus after-waves are more readily observed than with the 
low frequency critically damped device. When records are obtained directly 
from the subject’s body, after-waves are frequently seen since this method 
of recording the ballistocardiogram has physical characteristics similar to 
those of the high frequency undamped table. If respiration is not suspended 
when the low frequency critically damped table is used, a marked weaving 
effect is added to the baseline which is not noted when one employs the high 
frequency undamped instrument. Vertical ballistocardiographs have been 
devised but the tracing taken from such an instrument is often obscured by 
wandering of the baseline as the patient shifts his weight from one leg to the 
other. Deflections in diastole are greater on the vertical ballistocardiograph 
than on the horizontal apparatus and the HIJK pattern may be further ob- 
secured. Extrinsic vibrations from the building or elevators affect the verti- 
cal more than the horizontal device. When the filtered photoelectric cell 
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pick-up is used the high take-off of the K wave in coarctation of the aorta 
is readily observed. The electromagnetic recorder is valuable in accentu- 
ating the notched J wave sometimes seen in myocardial and valvular disease. 
Thus it is apparent that certain differences of rather minor degree occur 
between various types of ballistocardiographs in use today. These differ- 
ences appear to be ones of degree only, and the basic HIJK pattern is for 
the most part unaffected. Within certain limits the records obtained from 
the various instruments are comparable, but it is helpful to know of the quali- 
tative differences which may occur. 


STANDARDIZATION OF RECORDS 


All records accumulated by the authors during the past year’s study in 
ballistocardiography were obtained by means of a photoelectric cell pick-up 
and were recorded on a Sanborn direct-writing electrocardiograph. Be- 
cause these tracings were obtained directly from the subject’s body, some 
method of mechanical standardization was necessary. This was true be- 
cause body mass and inherent tissue elasticity play such an important role 
in determining the amplitude of the ballistocardiogram taken directly from 
the body. Since most patients fall into average ranges for body build and 
tissue elasticity these factors generally exert little effect on the configura- 
tion of the HIJK pattern from patient to patient. There are, however, 
those patients whose body build and tissue elasticity fall out of the average 
range. Thus some method was necessary which would give an indication 
of the role played by these factors in the amplitude of the HIJK pattern. 
A device similar to that employed by Dock and Taubman" was used. A 
100 gm. weight was allowed to fall through a fixed distance and strike the 
subject’s foot thus delivering a blow of constant force to the subject’s body. 
This force was kept constant from patient to patient. The ballistic patterns 
produced by these foot-blows were all of the same configuration but varied 
slightly from person to person in amplitude and in the nature of the after- 
waves. It was not possible to determine beforehand from observation of 
the patient’s body build just what type of foot-blow pattern would be re- 
corded. A similar observation was made by Mandelbaum and Mandel- 
baum."* However, these foot-blow patterns, or mechanical standardiza- 
tions, as we have described them, gave valuable information since a foot-blow 
pattern of high amplitude and ballistic pattern of low amplitude in the same 
patient indicated some abnormality. By the same token, ballistic patterns 
of low amplitude accompanied by a foot-blow pattern of low amplitude were 
considered within normal limits. Consequently, when considered by them- 
selves the foot-blow patterns have no clinical significance, but when com- 
pared with the ballistic tracing give invaluable information regarding the 
latter. The foot-blow was applied to the sole of the foot of each patient at 


1392 ALAN L. FRANKEL AND NORMAN 0. ROTHERMICH 


least once and often several times during the course of the examination. 


| These foot-blows also provided the clinician with a monitor on the technic. 
oe < If the foot-blow pattern gave sharp deflections of reasonably good amplitude 
: the technic was considered satisfactory and an accurate record obtained 


S Fic. 1. (above) The normal foot-blow pattern demonstrates that low amplitude of the 
BCG is not technical in origin. 
Fic. 2. (center) Effects of respiration on: (A) HIJK pattern and (B) baseline. 
Fic. 3. (below) Effects of eating on BCG of two healthy young males. (A) One hour 
after eating; (B) four hours after eating. Note that the patterns are virtually identical. 


. 
4.2  ballistocardiogram 

| Hs 
— 
a 
ik 
| 

hin 


CLINICAL EXPERIENCES IN BALLISTOCARDIOGRAPHY 1393 


even if the ballistic record revealed the presence of bizarre patterns (fig- 
ure 1). 


Tue Errect oF RESPIRATION ON THE BALLISTOCARDIOGRAM 


Both major components of the ballistocardiographic record, the baseline 
and the HIJK pattern, are affected by respiration (figure 2). The base- 
line is primarily affected by the movements of the diaphragm which occur 
during normal repiration. These movements, of course, are exaggerated 
during forceful respiration. During inspiration, the downward excursion 
of the diaphragm tends to augment footward impacts by opposing headward 
circulatory impacts. Therefore, during inspiration the baseline moves 
downward. In expiration the headward excursion of the diaphragm aug- 
ments traveling headward by opposing footward impacts. The baseline 
consequently travels upward during expiration. 

Respiration affects the HIJK pattern by altering the position of the 
heart with respect to the long axis of the body and producing changes in 
blood flow into and out of the right and left sides of the heart. During 
inspiration the heart assumes a more vertical position, while in expiration 
it is more horizontal. During the inspiratory phase of the respiratory cycle, 
blood is literally sucked into the right side of the heart and when filling in- 
creases output does likewise, even though there is an actual decline in the 
amount of blood entering and leaving the left side of the heart during this 
portion of respiration. During expiration less blood enters and leaves the 
right side of the heart, while more blood enters the left side because of the 
squeezing action of the pulmonary tissue on the pulmonary vascular bed. 
Since the right heart variations during the different phases of respiration 
are greater than the left heart variations, those of the right side overshadow 
those of the left side and the total stroke volume variations parallel those of 
the right side of the heart." The I wave of the ballistocardiogram deepens 
during inspiration because, as the heart assumes a more vertical position, 
less energy is dissipated in a horizontal direction against the wall of the as- 
cending aorta rather than against the aortic arch. Also, the I wave deepens 
in inspiration because of the increased cardiac filling and ejection which is 
largely determined, as we have shown, by variations in the stroke volume 
of the right side of the heart. The I wave diminishes in depth during the 
expiratory phase of respiration for the opposite reasons. During inspiration 
the J wave increases in height for the same reasons since it is dependent 
upon deceleration of blood which has previously been ejected from the ven- 
tricles. Jones and Goulder * have shown that the K wave is deep when the 
heart is transverse and shallow when it is vertical. They explained this 
occurrence by stating that during early diastole, when the K wave is develop- 
ing, an opposing force in a footward direction with headward recoil and thus 
opposite to the forces responsible for the development of the K wave, de- 
velops as a result of movement of the heart and blood flow. The headward 
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recoil of this force tends to nullify the footward recoil of the body responsi- 
ble for the K wave. They demonstrated that in the more vertical heart a 
greater nullifying force was exerted on the development of the K wave. The 
reverse is true in the horizontal heart. Thus respiration may produce 
changes in the ballistocardiogram apparently due to changes in the position 
of the heart. The H wave appears to increase in many patients during in- 
spiration. Again, this may be due to increased filling and ejection and to 
the assumption of a more vertical position with less force being dissipated 
in a horizontal direction. 


Tue Errect or EATING ON THE BALLISTOCARDIOGRAM 


Most investigators in the field of ballistocardiography have emphasized 
the importance of taking records with the subject in the post-absorptive 
state, usually four hours after the last meal. There is little doubt that the 
ingestion of food increases the cardiac output and thus alters the ballisto- 
cardiographic pattern. Experiments have shown that the ingestion of food 
may increase the cardiac output in normal patients by as much as 0.5 to 2.0 
liters.*” That such an increase in cardiac output may alter the ballisto- 
cardiogram has been demonstrated.** However, since it was our purpose 
to make the recording of ballistocardiographic tracings as simple as possible 
we took tracings on patients in all stages of the post-absorptive state and im- 
mediately after eating. Although an increase in the amplitude of the HIJK 
pattern was observed in some normals, it was often negligible (figure 3). 
Furthermore, eating had no effect on the tracings obtained from patients 
with many easily recognizable abnormalities of the heart and circulation. 
If the possibility of an increase in the amplitude of the pattern caused by the 
ingestion of food can be recognized, then it can easily be discounted. If 
eating does not obscure the abnormal tracings, then it is unnecessary to have 
the patient in the post-absorptive state. It is also entirely possible that if 
a patient's cardiac output has been reduced by disease such a reduction may 
become more readily apparent when the ballistocardiogram is taken follow- 
ing the ingestion of food (figure 4). 


Tue Cause AND RECOGNITION OF ARTEFACTS IN THE 
BALLISTOCARDIOGRAM 


When one uses a filtered photoelectric cell pick-up for taking ballisto- 
cardiograms it is not necessary to have the patient suspend respiration. If 
such a unit is not used and if a low frequency critically damped instrument is 
instead employed, a disturbing weaving effect of the baseline is noted unless 
the subject can stop breathing. In our experience artefacts produced by 
the failure of the patient to lie motionless were most common. Movements 
of the extremities or head or even talking caused tremendous excursions of 
the writing lever often to the top or bottom of the recording paper. Under 
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such conditions an accurate record was not obtainable. Nervous, appre- 
hensive and emotionally unbalanced patients presented the greatest problem 
in this respect and it was often necessary to take long lengths of record in 
order to obtain a suitable strip for study and mounting purposes. Tics 
and tremors which are often unavoidable also present a problem. In some 
cases we attempted to anesthetize such patients, but unless a very deep stage 
of anesthesia was used involuntarily movements were not eliminated. In 
patients deeply anesthetized, increased respiratory excursion often consti- 
tuted a problem. The foot-blow apparatus will immediately detect any in- 
correct electrical connections or any other indication of poor technic and 
the error may be quickly corrected. With patience and understanding a 
suitable ballistocardiogram may be obtained in most cases. 


THe TECHNIC OF RECORDING THE BALLISTOCARDIOGRAM 


As our tracings were taken with a filtered photoelectric cell pick-up no 
intricate apparatus was necessary. A low table with a wooden top was used 
upon which the patient lay in the supine position. A table with a formica 
surface for reducing friction may be employed with perhaps better results. 
The patient was instructed to remove his shoes and stockings and to roll 
his trouser legs up above the knees. With female patients the dress was 
placed just above the knees. A light wooden shin-piece containing the light 
source was placed across the shins between the knees and ankles, the latter 
being elevated from the surface of the table by a sand bag. The photo- 
electric cell unit was placed on the table in such a position that light from 
the light source riding on the shins fell across its window. As the body 
moved in response to changes in direction and velocity of blood flow, a 
varying amount of light was permitted to fall upon the photoelectric cell. 
The latter was connected to a Sanborn direct-writing electrocardiograph 
and a record inscribed. Simultaneous Lead II electrocardiograms were 
taken in a small number of cases using a second direct-writing electrocardio- 
graph. The electrical standardization of the recorder was so arranged that 
one millivolt thrown into the circuit deflected the writing arm 7 mm. It 
was found that at this sensitivity ballistic tracings of optimum size were ob- 
tained. At least once and often several times during the course of the ex- 
amination, foot-blow patterns were recorded for purposes of mechanical 
standardization. In some of our later work, and particularly in patients 
whose history suggested coronary artery heart disease but whose electro- 
cardiogram was normal at rest and following exercise, ballistocardiographic 
tracings were taken before and after exercise. The exercise test used was 
in most cases just twice the number of trips on the 9 inch steps recommended 
by Master ** for the electrocardiograph exercise-tolerance test. Upon com- 
pletion of the ballistocardiogram the record was mounted in an appropriate 
manner and properly labeled. 
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As has been previously emphasized, the absolute approach to ballisto- 
cardiography might forever deprive the clinician of this method of study of 
the heart and circulation. Furthermore, it has become increasingly appar- 
ent that ballistocardiographic tracings, even under ideal conditions, vary with 
phases of respiration, digestion, environmental temperature, etc. It was 
our conviction at the very outset of this work that if this diagnostic tool 
were to become clinically useful, especially in office practice, it must offer 
useful diagnostic information regarding the heart and circulation with as 
little consideration as possible being given to these variables. It is, of 
course, absolutely necessary that those engaged in ballistocardiography be 
thoroughly acquainted with the effect of these variables on the ballisto- 
cardiogram. 


Fic. 4. (left) Effect of eating on abnormal BCG. (A) Three hours post-absorptive ; 
(B) one hour after eating. (1) At rest; (2) after exercise. Note that eating does not 
appear to affect amplitude or configuration of basic pattern. 

Fic. 5. (right) The average normal BCG pattern (diagrammatic). 


With this attitude we took ballistocardiographic tracings at any time 
of the day without regard to the absorptive state of the patient, the environ- 
mental temperature, etc. Our only aim was to have the patient as com- 
pletely relaxed as possible. Under such conditions the recording of the 
ballistocardiogram was a simple matter requiring but fifteen or twenty 
minutes. The apparatus used was a portable, inexpensive and simply 
operated instrument. In such a fashion, therefore, we tested the usefulness 
and practicability of the ballistocardiograph. 


THE NorMAL BALLISTOCARDIOGRAM 


The normal ballistocardiogram consists of a series of regularly repeated 
HIJK patterns with or without identifiable after-waves (figures 5 and 6). 
Except for amplitude the normal ballistocardiogram varies but little from 
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Fic. 6. Ballistocardiograms in eight normal subjects. Note that amplitude, and to 
some extent configuration, vary from one individual to the next. Each tracing displays a 
repetition of pattern. 


subject to subject. Changes in amplitude in normal records are probably 
due to small differences in cardiac output and to differences in tissue elas- 
ticity and body mass. The latter factor can be determined by the foot-blow 
pattern. 

The H wave probably varies more than any other component in the 
HIJK pattern. It may be low, flat or relatively high. Ordinarily it is 
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one-fourth or less of the J peak and may be about one-half the size of the I 
valley, or less. The I valley in normal subjects is almost always less than 
the J peak and is greater than the H peak. In most cases it is about one- 
third to one-half the size of the J peak. The J peak is the most easily rec- 
ognized portion of the normal ballistocardiogram. It is the highest peak, 
being about four times as large as the H peak, three times as large as the 
| valley and two or two and one-half times the size of the K valley. In 
some of our subjects thus far considered as normal an L wave was developed 
which was one-half to three-fourths the size of the J peak. The K valley 
in our normal records was usually slightly deeper than the I valley and in 
a few cases was of the same depth as the I valley. Records in which the 
K valley was shallower than the I valley were considered abnormal if effects 
of respiration and heart position were not factors. The HI slope is gen- 
erally sharp and well defined and the HI and IJ slopes make rather acute 
angles with each other and occur during the first half of systole. Mandel- 
baum and Mandelbaum,"* using an electromagnetic pick-up and recording 
by means of a direct-writing electrocardiograph whose sensitivity was such 
that 1 millivolt caused a deflection of 1 cm., found that the IJ amplitude 
was approximately 10 mm. in normal subjects of all ages. This was an 
average figure and younger persons tended to exceed 10 mm., while older 
subjects fell slightly below it. They considered the amplitude of the JK 
slope in a normal ballistocardiogram equal to or 2 mm. greater than the IJ 
slope. The HI slope was found to measure at least 4 mm. in amplitude. 
Of course, the figures apply only to a recording device with characteristics 
such as that used by these observers. The actual figures in most of our 
cases fell slightly below these but the relationships remained the same. 

Using an empiric approach and obtaining data with a low frequency 
critically damped apparatus, Jones and Goulder * measured the distances 
between the Q wave of the electrocardiogram and the major deflections of 
the ballistocardiogram. Since the development of the H wave was con- 
sidered to be due largely to an auricular component it was unsatisfactory 
as a measuring device. The Q-I interval in their cases measured from 0.15 
to 0.195 second with a mean of 0.169 second. The Q-J interval ranged 
from 0.29 to 0.37 second and a Q-K interval which exceeded 0.57 second 
was considered abnormal. They also noted that the HI slope varied from 
21 to 50 per cent of the IJ slope depending upon factors of cardiac position 
and the portion of the respiratory cycle during which the tracing was made. 
The JK slope averaged slightly more than the IJ slope in amplitude but 
was never more than 160 or less than 88 per cent of the IJ slope. In our 
series no attempt was made to approach the subject from this aspect during 
the present phase of experimentation and only “form” and roughly “ampli- 
tude” were emphasized in an attempt simply to distinguish abnormal from 
normal records. The approach adopted by Jones and Goulder is an impor- 
tant one and further work along these lines of investigation is indicated. 
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ABNORMAL ForMS OF THE BALLISTOCARDIOGRAM 


At the present stage of investigation we are able to recognize only a few 
ballistocardiographic patterns indicative of specific circulatory pathology. 
Other forms can only be considered as “abnormal” and the nature of the 
underlying pathology is conjectural. Unfortunately, those forms of ab- 
normal ballistocardiograms whose underlying pathology is known are of 
little aid in establishing a diagnosis, although their recognition does lend 
confirmatory support. The two prime examples of such records are those 
obtained in coarctation of the aorta and aortic insufficiency. Both of these 
conditions can usually be diagnosed clinically without difficulty and without 
the necessity of ballistocardiogram. 


COAKCTATION OF THE AORTA 


In coarctation of the aorta we have an excellent opportunity to prove 
presently accepted theories of ballistocardiography. If we are confronted 
with a condition in which there is a constriction of the aorta, then blood 
deceleration should occur much earlier than normally expected and those 
forces responsible for the K wave never fully develop. One would then 
expect the K wave to be cut off and not reach the prominence that it does 
in normal tracings. Such is actually the case and in coarctation of the 
aorta the K wave is abruptly terminated usually well above the baseline 


in the fully developed cases (figure 7). Nickerson and his associates * 


Fic. 7. (upper left) Coarctation of the aorta (diagrammatic) as described by Nickerson 
and others. 

Fic. 8. (upper right) Ballistocardiogram in patient with aortic insufficiency, (A) at 
rest, (B) after exercise. 

Fic. 9. (below) Ballistocardiogram of patient with aortic insufficiency showing deep 
JK slope. 


| 
| 
| 
| 


1400 ALAN L. FRANKEL AND NORMAN 0. ROTHERMICH 


studied this problem and noted the absence of K waves in patients with co- 
arctation of the aorta. They also studied these patients following surgical 
correction of the coarctation and were able to demonstrate the development 
of a K wave following surgery. Similar records have been obtained in pa- 
tients with thrombosis of the descending aorta. In cases of this type studied 
by Elkins and Cooper ** ballistocardiographic tracings failed to reveal nor- 
mal K waves. It was felt that when the lumen of the terminal aorta was 
narrowed or occluded by thrombi, the column of blood passing down the 
aorta was diverted and the K wave never fully developed. Similar findings 
were reported by Murphy.” Operative intervention restored the normal 
K wave to the ballistocardiographic tracing. 


Aortic INSUFFICIENCY 


The major abnormality of circulation in this condition is the return of 
a large portion of the stroke volume to the left ventricle through a faulty 
aortic valve. As in the previous situation studies in ballistocardiography 
are seldom necessary to establish a diagnosis of aortic insufficiency. How- 
ever that may be, records obtained in patients with aortic insufficiency are 
comparable and the configuration observed is just what one might expect 
from a condition with the dynamics encountered in aortic insufficiency (fig- 
ure 8). The most salient features of these records are their unusually large 
amplitude and an extremely large JK slope which is developed as a result 
of the increased amount of blood ejected by the left ventricle due to the 
regurgitation of blood through the faulty aortic valve. In some records a 
slurring or notching of the IJ slope was observed. Of interest is the case 
of a 60 year old white male with a blood pressure of 165/80, a positive 
serology and no evidence of calcification of the ascending aorta or aneurysmal 
dilatation of the thoracic aorta. A very faint diastolic murmur was heard 
by some observers over the second interspace to the right of the sternum. 
That this patient had aortic insufficiency was either denied or not recognized 
by other clinicians, but the ballistocardiogram clearly demonstrated the 
characteristic pattern of insufficiency of the aortic valve (figure 9). 

Other abnormal records although readily recognized as such can be less 
easily explained. The underlying pathology can only be suggested because 
of as yet insufficient correlation with postmortem findings. Some control 
studies have been undertaken particularly in cases of congenital heart di- 
sease, where ballistocardiographic tracings may be correlated with other 
methods of diagnosis such as cardiac catheterization, angiocardiography, 
etc. In our experience hyperthyroidism may be suspected from the nature 
of the ballistocardiogram, and basal metabolic studies, blood iodine determi- 
nations, etc. will confirm this diagnosis. In general, we are thus far able 
only to state that records are normal or abnormal. In some cases we may 
only surmise the nature of the underlying pathology, in other cases we 
can not. 
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Tuyrotroxic Heart DISEASE 


Because of its enhancing effect on cardiac output, hyperthyroidism 
would be expected to produce ballistocardiographic tracings of increased 
amplitude, and such is the case (figure 10). However, there appears to 
be nothing characteristic of hyperthyroidism in such tracings since similar 
abnormalities may result from an increase in cardiac output due to any 
number of conditions. Apparently, however, this finding is so constant in 
hyperthyroidism that its absence in the ballistocardiogram should cast some 
doubt on the diagnosis. Mathers and others * presented the ballistocardio- 
grams of three patients with hyperthyroidism. All three showed evidence 
of increased cardiac output and a broadened J peak. Following treatment 
the latter disappeared in two. The broadened J peak in the third patient, 
which did not disappear on therapy, was considered due to the underlying 
heart disease. 

RueuMATIC HEART DISEASE 


Except for patients with aortic stenosis and insufficiency, the ballisto- 
cardiographic pattern in rheumatic heart disease is not characteristic (figure 
11). Of course, those patients suffering from rheumatic myocarditis, pan- 
carditis or valvular disease and in congestive failure will have abnormal bal- 
listocardiograms which will revert to or toward normal with treatment. 
However, the pattern cannot be distinguished from those obtained on pa- 
tients in congestive failure from any other cause. Here as in other in- 
stances, the ballistocardiogram is of no value in the diagnosis of the under- 
lying condition but may be valuable in observing the effects of treatment. 
Mathers and associates ** studied two patients with rheumatic heart disease 
with mitral stenosis and insufficiency and occasional paroxysmal dyspnea. 
The ballistocardiographic tracings in both these patients showed “bowing” 
of the JK slope and what appeared to be splintering of the JK slope. Both 
records showed immediate improvement upon administration of intravenous 
lanatoside “C.” One patient discontinued therapy and her ballistocardio- 
graphic tracing-reverted to the abnormal form seen prior to the onset of 
treatment. The abnormalities noted in both records can only be said at 
this point to result from congestive failure since they are not observed solely 
in patients with mitral stenosis and insufficiency. This premise is further 
substantiated since improvement occurred upon treatment with lanatoside 
“C”. Similar improvement, of course, could be expected upon use of any 
of the digitalis preparations, mercurial diuretics, salt restriction, etc. 


Curonic Cor PULMONALE 


In the present study we had opportunity to observe a number of patients 
with severe chronic cor pulmonale due to progressive pulmonary fibrosis 
and emphysema, all in congestive failure. The records from these patients 
were, in the first place, difficult to obtain. Because of the patient’s severe 
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Fic. 10. (above) Ballistocardiogram obtained from patient with hyperthyroidism. Note 
greatly increased amplitude 
Fic. 11. (center) Three patients with a well established clinical diagnosis of mitral 
stenosis and auricular fibrillation. Note the absence of any pattern which might be con- 
sidered as characteristic of this disease. 
_ Fic. 12. (below) Three patients with chronic cor pulmonale after treatment. Note the 
bizarre and non-specific character of the tracings and the marked effect of respiration. 
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dyspnea and weakness it was often necessary to take several different trac- 
ings. No definite pattern was apparent in these tracings and the records 
bore no resemblance to the normal ballistocardiogram. In some cases the 
HIJK pattern could barely be identified (figure 12). The changes charac- 
teristically seen in these tracings during the various phases of respiration 
appeared to be exaggerated, particularly the increase in the amplitude of 
the IJ slope during inspiration. Broadened J peaks were noted in some of 
the records but were not consistently repeated even in the same subject. 
There were changes in the relationship of the IJ to JK slope in one record. 
In this case some impacts were noted to have large IJ slopes and small JK 
slopes and other impacts small IJ slopes and large JK slopes. These changes 
were again related to the phases of respiration during which the slopes were 
inscribed. Between the large, easily identifiable HIJK patterns were more 
numerous HIJK patterns of very low amplitude and bizarre configuration. 
These patients were treated with diuretic agents first and then digitalis, 
as well as antibiotics. In spite of what we had previously considered as 
optimum therapy, these patients showed little or no improvement in the 
basic nature of their ballistocardiogram. Mathers et al.” presented two 
patients with chronic cor pulmonale whose initially abnormal ballistocardio- 
gram gradually reverted to normal upon treatment with digitalis. All of 
the patients studied had been in failure and had abnormal ballistocardio- 
graphic tracings without characteristic features. Thus again the ballisto- 


cardiogram appears to be of little value for diagnostic purposes; it may be 
helpful in observing the effects of therapy, but our experiences would not 
appear to indicate this. 


CONGENITAL HEART DISEASE 


We have already described the characteristic tracings obtained from pa- 
tients suffering with coarctation of the aorta. The ballistocardiographic 
diagnosis of other congenital defects of the heart and circulation is not as 
readily made. We made tracings on patients with pure pulmonic stenosis 
and interventricular and interauricular septal defects. In the patient with 
pure pulmonic stenosis the diagnosis was confirmed by thoracotomy and a 
post-stenotic dilatation of the pulmonary artery was discovered as well. 
The ballistocardiographic tracing revealed a very deep HI and IJ slope, the 
latter being about twice the amplitude of the JK slope even during expiration. 
The after-waves were well developed but not unusually so. In a case of 
interventricular septal defect proved by means of angiocardiography and 
cardiac catheterization, two features of the ballistocardiogram were of in- 
terest. First, there was noted a broadening of the J peak with a plateau- 
like effect of the initial portion of the JK slope. Second, the L peak was 
very well developed and in most of the impacts one could observe a splitting 
of the KL slope. Two other cases of interventricular septal defect produced 
tracings which showed much less amplitude but the same basic configuration 
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with prominent L waves (figure 13). In the patient with an interauricular 
septal defect whose diagnosis was not confirmed by angiocardiography or 
cardiac catheterization, ballistocardiographic studies were essentially normal 
and non-contributory. In spite of these congenital defects in which blood 
may be shunted from left-to-right or in the opposite direction, the resultants 
of the various mechanical vectors which are measured in the head-foot di- 
rection are in most respects similar to those seen in normal subjects. With 
the use of spatial vector ballistocardiography, in which these head-foot re- 


: Fic. 13. (above) Three cases of interventricular septal defect all showing prominent 
. waves. 

Fic. 14. (below) Examples of tracings obtained from patients with hypertension. (A) 
59 yr. old Negress, blood pressure 180/108, no congestive failure detected clinically. (B) 
61 yr. old Negress, blood pressure 220/140, heart enlarged to left and downward, ECG 
showed changes suggestive of left ventricular hypertrophy, no congestive failure detected 
clinically. Note absence of any characteristic pattern. 


sultants are resolved into the various vectors which comprise them, one 
may be able to detect characteristic abnormalities. Such investigation is 
under way and some results were reported by Scarborough and his asso- 
ciates ** at the June, 1951 meeting of the American Heart Association. 
Thus far the ballistocardiogram has been of little practical use in the 
field of congenital heart disease except in those cases showing the character- 
istic pattern obtained in coarctation of the aorta. Patterns suggestive of 
interventricular septal defects, with large L. peaks, have been noted by vari- 
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ous investigators. Spatial vector ballistocardiography promises to produce 
interesting results in the investigation of congenital abnormalities of this 
type. 
HYPERTENSION 

Abnormalities in the ballistocardiographic pattern occur in patients with 
hypertension only when the hypertension has been present for a sufficient 
length of time and is of such severity as to produce cardiac damage. This 
may explain the wide differences that have been reported in various series 
of patients with hypertension. Starr and Mayock,”’ considering a blood 
pressure of 170/100 or over on one examination as indicating hypertension, 
noted 69 out of 176 (or 39 per cent) of such cases to have abnormal ballisto- 
cardiograms. On the other hand, in a recent paper presented before the 
American Heart Association, Chesky et al.** stated that “almost all patients 
with hypertension showed abnormal ballistocardiograms.” They proceeded 
to administer sympatholytic agents to their hypertensives and noted in some 
a reversal of the abnormal pattern to normal. One might therefore assume 
that hypertension produces an abnormal ballistocardiogram by reason of 
the elevated blood pressure or by reason of underlying heart disease of the 
hypertensive type. Jones and Goulder** found abnormal ballistocardio- 
grams in their cases of essential hypertension. With simultaneous electro- 
cardiograms the changes consisted of a shortened Q-I or Q-J interval below 
that seen in normal subjects; also, there was usually a short HI slope and, 
in half of these cases, an abnormally deep K wave with the JK slope being 
greater than 160 per cent of the IJ slope. These findings were present in 
all “well defined” cases of essential hypertension studied by these authors. 
The shortening of the time intervals was not construed as being due to the hy- 
pertension itself since similar findings were not observed in cases of coarcta- 
tion of the aorta, pheochromocytoma or hyperthyroidism, and was not uni- 
versally observed in patients with labile essential hypertension. The rdle that 
concomitant arteriosclerosis played in the production of these changes is as 
yet unknown. The findings in our cases would appear to indicate that ab- 
normal tracings are to be expected in the greater number of patients with 
hypertension but without specific identifying features (figure 14). How- 
ever, because our subjects were for the most part in the older age groups, 
the added factor of arteriosclerosis could not be accounted for. 


CoroNARY ARTERIOSCLEROTIC HEART DISEASE 


It is in the broad field of coronary arteriosclerotic heart disease that the 
ballistocardiogram may prove to be of greatest value. This condition has 
become one of the most troublesome problems confronting the clinician and 
all too often he is called upon to make a decision regarding the cardiologic 
status of a patient without having adequate information or knowledge re- 
garding his patient on which to base such a decision. It is not at all un- 
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common for physicians to be confronted by busy executives or men in other 
important positions who develop vague complaints of precordial, substernal 
or epigastric distress which may not be entirely typical of angina pectoris. 
Such individuals will very often have completely normal electrocardio- 
graphic studies, and no increase in heart size can be detected by roentgeno- 
graphic methods. Various other studies such as venous pressure and cir- 
culation time may be quite normal, and even the exercise tolerance test 
described by Master ** may be normal, borderline or questionably positive. 
Whether such an individual should continue his living habits or should be ad- 
vised to retard his pace or even take a rest of six months to a year to allow 
full recovery of coronary collateral circulation may be a decision of extreme 
importance to the patient, his family and his business. All too often this 
decision may be based on the physician's personal prejudices, his attitude 
toward coronary disease or on his own case experience, which may be ab- 
normally good or abnormally bad. 

The forecasting of cardiac disasters due to coronary artery disease is 
at the present time largely a matter of sheer guesswork and, as every path- 
ologist knows, the diagnosis of atherosclerosis of the coronary arteries is 
almost always a postmortem one, nearly impossible to make in life unless 
the individual has given overt signs of myocardial ischemia resulting from 
inadequate coronary flow. Since the ballistocardiograph is an instrument 
which records the functional state of the heart it is hoped that it may offer 
an entirely new avenue of approach to this pressing clinical problem of coro- 
nary artery disease and the resultant coronary arteriosclerotic heart disease. 

Acute Myocardial Infarction: In most cases, the ballistocardiograph 
would be superfluous in the diagnosis of acute myocardial infarction, but 
it might be of aid to the clinician in recognizing certain clinically mild cases 
who have normal electrocardiograms and no other findings with which to 
confirm the diagnosis. None of the latter type of patient was encountered 
by us, and since we did not feel justified in moving patients with proved 
acute myocardial infarctions from their bed to a hard, rigid table, we were 
not able to secure ballistic tracings in this condition. Starr and Wood ” 
have reported the presence of the so-called “early M” type of configuration 
in records of patients with recent myocardial infarction. They state that 
the first limb of these records consists of an exaggerated H wave, the main 
portions being similar to those seen in normal patterns (figure 15A). 

Chronic Coronary Artery Disease: Despite what has been said in the 
foregoing, we do not believe that it will be possible through ballistic methods 
to diagnose pure disease of the coronary arteries which has not affected the 
volume of blood flow to the myocardium. If the individual's cardiac re- 
sponse to exercise or effort has not been impaired as a result of coronary 
insufficiency, we do not believe that any degree of coronary artery disease 
can have an effect on the ballistocardiographic tracing. Therefore, our in- 
terest centers largely on that group of patients who have actual impairment 
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or inadequacy of coronary blood flow and yet whose clinical studies from 
all other perspectives do not justify a positive diagnosis of coronary insuffi- 
ciency. 

The ballistocardiographic characteristics and diagnostic criteria for such 
lesser degrees of coronary insufficiency must be approached in retrograde 
fashion with information first being obtained from cases with known myo- 
cardial injury, infarction or ischemia. Starr and Mayock ™ have observed 
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Fic. 15. Abnormal HIJK patterns encountered in coronary artery heart disease. (A) 
“early M” type, (B) “late downstroke” type, and (C) “late M” type. (After Starr et al.) 


two types of tracings referred to as the “late downstroke” type and the “late 
M” type (figure 15B and C). They believe these patterns to be suggestive 
evidence of coronary artery disease. Mandelbaum and Mandelbaum ** 
found similar patterns in many of their patients with coronary artery disease. 

In our own experience, every case in which a diagnosis of coronary 
arteriosclerotic heart disease could be made with certainty by other means 
had an abnormal ballistocardiogram. In general, these records fell into two 
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broad groups, namely, those with absolutely bizarre tracings in which there 
appeared to be no repetitive pattern, and those in which there was a definite 
abnormal complex regularly repeated and easily identifiable from one im- 
pact to another. A slurred and flattened I valley with a low J wave was 
seen in many of the records and the resultant configuration could be said 
to resemble the “late downstroke” type referred to above. In some other 


Fic. 16. Examples of coronary arteriosclerotic heart disease with or without proved 
myocardial infarction in the past. (A) 80 yr. old white male who had an acute antero- 
lateral wall myocardial infarction 10 months before. Note presence of relatively deep JK 
strokes and late and early “M” patterns. (B) 57 yr. old white male who had substernal 

in and oppression and deeply inverted T waves over the entire precordium, three months 
Coe, Note occasional late “M” pattern. Record is grossly abnormal. (C) 52 yr. old 
Negro who, following a series of convulsions, developed deep inversion of T waves across 
precordium, two months previously. Note late “M” patterns. (D) 61 yr. old white male 
on whom a routine ECG 13 months before revealed findings suggestive of an anterior wall 
myocardial infarction. A “late downstroke” pattern is well illustrated. (E} 83 yr. old 
white female with a diagnosis of arteriosclerotic heart disease and auricular fibrillation. Note 
deep JK stroke and occasional late “M” pattern. (F) 60 yr. old white male with a diagnosis 
of arteriosclerotic heart disease and auricular fibrillation. There was evidence of mild 
chronic congestive failure. The BCG is grossly abnormal. (G) 77 yr. old white male 
with a diagnosis of arteriosclerotic heart disease. Note “late downstroke” and late “M” 

tterns. (H) 51 yr. old white male with anorexia and epigastric distress for five days. 
Vhite count rose and ECG showed inversion of T waves over precordium without S-T 
segment displacement. One week later ECG was normal. Tracing at rest (1) showed 
low amplitude but little else. After exercise (2) deep JK strokes with notching and pla- 
teau-like effect of K wave was observed. 
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tracings there was a very prominent L wave, giving a picture of the “late 
M” type. Occasionally, superimposed chronic congestive failure or a cardiac 
arrhythmia tended to obscure the record (figure 16). 

Some of our patients had other studies which would allow only a high 
index of suspicion of coronary arteriosclerotic heart disease and these de- 
veloped abnormal patterns (sometimes with increasing depth of the JK 
slope) only after exercise. Others, however, had definitely abnormal bal- 
listocardiograms at rest. One such patient was a 47 year old white male 
who had no symptoms and no history suggesting heart disease. On a rou- 
tine electrocardiographic study done for an Army Reserve examination he 
was found to have quite low T waves over the left side of the precordium 
and in the left arm lead. He was subjected to the Master exercise tolerance 
test, which did not reveal any diagnostic changes in the T wave configura- 
tion or S-T segment displacement. There was undue acceleration and some 
delayed deceleration of rate. His ballistocardiogram was considered ab- 
normal and suggestive of the “late M” type. We believe that this addi- 
tional information was enough to justify a definite diagnosis of coronary 
arteriosclerotic heart disease in this individual. 

In still other patients with a suggestive history of coronary artery dis- 
ease or with electrocardiograms at rest and normal or borderline after ex- 
ercise, a ballistocardiogram was recorded at rest and again after one or two 
times the number of recommended trips on the Master two-step. Those 
whose record after exercise showed marked deepening of the JK slope were 
considered as revealing presumptive evidence of coronary arteriosclerotic 
heart disease. Following exercise, it was noted that the amplitude of the 
inspiratory complexes increased but the expiratory complexes decreased, 
often so much so that configuration became too bizarre to be properly identi- 
fied. Similar results were obtained by Makinson * and Mandelbaum and 
Mandelbaum.** 

In summary, our studies would seem to indicate that coronary arterio- 
sclerotic heart disease does not give rise to any characteristic ballistocardio- 
graphic pattern, but in a great many, if not all such cases, the ballistocardio- 
gram is definitely and unequivocally abnormal. It may be possible to state 
that in an individual in the age group likely to have coronary artery disease 
and in whom other forms of heart disease can be excluded, an abnormal 
ballistocardiogram should make one strongly suspicious of coronary arterio- 
sclerotic heart disease even in the absence of clinical symptoms or signs 
and with normal electrocardiograms. 


SUMMARY 


The broad subject of ballistocardiography has been reviewed. It has 
been emphasized that despite the variations in, and complexity of, the in- 
struments used, there are minimal and practically negligible differences in 
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the records obtained. Certain arbitrarily designated waves are observed 
regardless of the design of the ballistocardiograph. It is believed that the 
forces causing these various waves are fairly well understood and some al- 
terations in the contour and amplitude of these waves can be effected by 
respiration, ingestion of food, changes in environmental temperatures, etc. 
These alterations, however, are minimal. When viewed from a purely 
clinical standpoint it is thought that they do not affect the clinical usefulness 
of the ballistocardiograph since they were found to obscure neither the basic 
normal nor abnormal patterns. 

The appearance of the ballistocardiogram in certain cardiovascular dis- 
orders has been presented and discussed. Those conditions in which the 
, | ballistocardiographic tracing could be considered in itself diagnostic are so 
y characteristic from a clinical viewpoint that the ballistocardiogram must be 
: considered as superfluous. However, the greatest clinical usefulness of 
the ballistocardiogram may be in the early and occult stages of coronary 
arteriosclerotic heart disease. Examples were shown of tracings from pa- 
tients who were known to have had coronary arteriosclerotic heart disease 
(some with old myocardial infarctions) and others in whom this diagnosis 
was only suspected clinically. From our studies it would appear that there 

is no pathognomonic pattern in coronary arteriosclerotic heart disease, but 
| an abnormal ballistocardiographic tracing in an individual of coronary age 
group in whom other forms of heart disease can be excluded should be con- 
sidered as strong evidence in favor of such a diagnosis. 
A number of miscellaneous conditions (metabolic and other diseases 

not primarily cardiovascular) were studied by means of the ballistocardio- 
graph which yielded some interesting information but it was not felt that 
these studies were at all contributory in establishing the clinical usefulness 
of this procedure. 

From our studies and from other information available at the present 
time it must be considered that the usefulness of the ballistocardiograph in 
routine medical practice is highly questionable. If such a procedure is use- 
: ful, its range of usefulness must be very narrow indeed. It is entirely pos- 

sible that it may prove of extreme value in the diagnosis of otherwise occult 
coronary arteriosclerotic heart disease. In addition, ballistocardiography 
might be advocated as a method of observing the effectiveness of therapy 
in certain cardiovascular conditions and as a guide in the progressive ambu- 
lation of cardiac patients. In the final analysis, the real clinical usefulness 
of this instrument will be determined from its wider application in medical 
practice. 


ACKNOWLEDGMENT 


This work was supported by a grant from the research fund of the Division of Mental 
Hygiene in the Department of Public Welfare, State of Ohio, Dr. Calvin Baker, Com- 
missioner. 

The authors wish to thank Dr. J. Fremont Bateman, Superintendent, Columbus State 
Hospital, for his codperation in making this study possible. 


F 


CLINICAL EXPERIENCES IN BALLISTOCARDIOGRAPHY 1411 


ADDENDUM 


Since the completion of this manuscript an excellent article has appeared 
by Dock, Mandelbaum and Mandelbaum entitled “Ballistocardiography in 
Medical Practice,” in the J. A. M. A. 146: 1284, August 4, 1951. The 
conclusions which they derived from their very thorough and comprehensive 
work were remarkably similar to our own. We do not think it advisable 
and herewith protest the practice of categorizing by numbers the degree 
of abnormality of the ballistocardiogram, feeling that such a practice would 
give subtle implications of a degree of accuracy in ballistocardiographic in- 
terpretations which simply does not exist. 

Since this paper was submitted for publication an excellent article on the 
same subject by Dr. Arthur M. Master and his group has appeared in the 
February 9, 1952 Journal of the American Medical Association. Dr. 
Master’s conclusions were very similar to those of the authors. 
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THE ANGLE OF CLEARANCE OF THE LEFT 
VENTRICLE * 


By Ase Ravin, F.A.C.P., Denver, Colorado, and Cuarces M. Nice, 
F.A.C.P., Minneapolis, Minnesota 


WueEN during fluoroscopy a patient is slowly rotated into the left anterior 
oblique position, the left ventricle, which at first overlies the shadow Of the 
vertebrae, gradually separates from the vertebral column. The angle through 
which an upright subject must be rotated in the left anterior oblique position 
in order to separate the left lower cardiac border (left ventricle) from the 
vertebral column is the angle of clearance of the left ventricle. Wilson ' 
first used this term and determined this angle by means of a rotating turn- 
table. In 119 normal children ranging in age from five to 15 years, she 
found 97 per cent to have an angle of clearance of less than 55 degrees. In 
385 children with possible, potential and definite heart disease, she found 
increasing percentages of angles 55 degrees or over. Ninety-five per cent 
of a group of 67 children with mitral stenosis and insufficiency had angles 
55 or over. As a result of her study, she concluded that an angle of clear- 
ance of the left ventricle of 55 degrees or more indicated left ventricular 
enlargement. 

Kuttner and Reyersbach,* using the turntable devised by Wilson, found 
77 per cent of 101 normal children (seven to 15 years of age) to have an 
angle of clearance of less than 55 degrees. Twenty-one per cent had an 
angle of 55 degrees, and less than 1 per cent had an angle greater than 55 
degrees. Because of the large number of these normal children with an 
angle of 55 degrees, they felt that only angles of more than 55 degrees should 
be considered abnormal. These workers found the angle was over normal 
in 30 of 76 children with rheumatic heart disease. 

In 1944, Jackson et al.* measured the angle of clearance of 102 normal 
children. The turntable used by these workers differed from that of Wilson 
in that the latter’s table had fixed points 5 degrees apart, whereas Jackson's 
had no fixed points ; these workers felt that by this means the readings could 
be obtained more objectively. These workers also found that the left border 
of the cardiac silhouette cleared the spinal column at two points: the first, 
that at which the cardiac border was separated from the projection of the 
transverse processes of the spinal column; the second, that at which the 
cardiac border was separated from the anterior border of the bodies of the 
vertebrae. There was a difference of approximately 10 degrees between 

* Received for publication December 12, 1951. 

From the Cardio-Pulmonary Laboratory of the National Jewish Hospital and the De- 
partment of Medicine of the University of Colorado School of Medicine. 

A portion of the data in this article was presented by Charles M. Nice in a thesis for 


Master of Sciences in The Clinical Graduate School of the University of Colorado School 
of Medicine. 
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these two points. They considered the first angle to be determined more 
accurately because of the greater contrast between the transverse processes 
and the surrounding structures than between the anterior border of the verte- 
brae and the neighboring tissues. Because these workers noted a tendency 
for the children to rotate their bodies from the hip region and thus markedly 
affect the readings, they had them sit rather than stand. In 102 normal 
children, the mean value for the first angle of clearance was 51.8 degrees 
(range, 38 to 67), and for the second angle of clearance, 63.2 degrees (range, 
46 to 86). They found wide variations in the angle of clearance for normal 
children, and felt that no fixed point should be set below which the readings 
are considered normal and above which, abnormal. They did feel, however, 
that serial determinations in the same individual were of aid in following 
changes in the size of the heart. 

McIntosh and Jackson * studied 77 children with rheumatic heart disease 
in an effort to compare the relative accuracy of the angles of clearance and 
the cardiothoracic index in detecting small degrees of cardiac enlargement. 
Considering over 70 degrees for their second angle of clearance (usual angle 
of clearance) as abnormal, they concluded that the angle of clearance was 
capable of showing lesser degrees of cardiac enlargement than the cardio- 
thoracic ratio. 

By means of the simple and accurate method described below, the angle 
of clearance was determined in 300 normal adults. The relationship of the 
angle of clearance to other body measurements was investigated and the 
value of the angle of clearance assessed. 


METHOD 


The method for determination of the angle of clearance to be described 
involves the use of orthodiascopy. If the fluoroscope is set up to do ortho- 
diagrams, the only other apparatus needed is the steel bar shown in figure 1. 
This bar measures 15 by 1 by 0.2 cm. and has tapered ends. Two small 
holes are made approximately 7 cm. apart, through which a piece of string is 
laced and the bar suspended necklace-fashion around the patient’s neck, rest- 
ing on the chest (figure 1). 

In fluoroscopy, the heart is distorted and enlarged because the rays are 
spreading from a focus in the tube at a relatively short distance behind the 
heart. In orthodiascopy, as usually done, the screen is fixed and only the 
tube moves. Thus the central rays of the tube may be used to follow the 
outline of the heart or to mark dimensions. Most fluoroscopes can be easily 
and relatively cheaply converted to do orthodiagrams by making a stand to 
hold the screen and putting a counterweight on the tube carriage. 

To determine the angle of clearance, the subject with the measuring bar 
in position is placed behind the fluoroscopic screen and his arms placed over 
his head in the manner shown in figure 1. The forearms must be crossed 
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Upper—tapered steel bar. Lower—method of suspending steel bar on chest and 
position of arms. 


over the head to get the elbows in, so that the patient may be rotated without 
the elbows striking the screen. The subject is then rotated into the left 
anterior oblique position (left shoulder toward the screen) until the shadows 
of the anterior margins of the vertebral bodies are just barely separated from 
the heart in diastole during quiet respiration (figure 2). A central ray is 
used to determine this position. The ends of the shadow projected by the 
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steel bar are marked. As can be seen from figure 3, the apparent length 
of the bar in the left oblique position, divided by the actual length of the 
bar (15 cm.), is the cosine of the angle of clearance. From table 1, the 
apparent length of the bar is read directly into the angle of clearance. 

A method using the same principle is mentioned by Roesler.* Two lead 
markers are placed a specific distance apart on the back of the subject, and 
the change in distance in the oblique position gives the same data noted above. 
The advantages of the metal bar hung in front are the ease of application 


DE — Steel bar on Chest 


GH — Projection of DE on 
Fluoroscope Screen 


AC - Angle of Clearance 

AC = Angle x 

EF = GH = Cosine Angle X= Cosine AC 
DE DE 


Fic. 3. Diagrammatic sketch showing why the apparent length of the bar divided by the 
actual length gives the cosine of the angle of clearance. 


and the greater visibility of the bar. The lead markers are comparatively 
difficult to distinguish through the thickness of the trunk, and are much more 
difficult to apply and keep in position when the patient has his arms above his 
head. 

In this study an orthodiagram in the anterior-posterior position was 
done on the subjects at the time the angle of clearance was determined. For 
the orthodiagram, the heart is traced in diastole and at the end of quiet 
expiration. The levels of the diaphragm and costophrenic angles are also 
traced at the end of quiet expiration. The spinous processes of the upper 
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thoracic vertebrae and the inner margins of the clavicle are marked as indi- 
cations of the accuracy of the AP position. From the orthodiagram, the 
transverse diameter of the heart and the internal chest diameter were deter- 
mined. The entire procedure of orthodiagram and angle of clearance deter- 
mination takes less than three minutes. The orthodiagraphic tracings are 
made directly on the screen with a wax pencil and at the end of the procedure 
are copied onto onion-skin paper. 

With the subject still holding his hands over his head, the external 
anterior-posterior and transverse diameters of the chest were determined by 
means of the chest measuring device used in chest roentgenography. These 


Taste I 


Angle of Clearance Determined from Apparent Length of Metal Bar 
(B = = Apparent length of bar in cm.; A = Angle of clearance.) 
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measurements were made at a level just below the nipple line. The height 
and weight of the patients were determined. In the men, the weight in- 
cluded the weight of the shorts, pants, shoes and stockings. 

Factors Influencing Results: 1. Orthodiagrams are of great value but 
require a certain amount of experience for proficiency. The time put into 
acquiring this proficiency is well spent. Measuring the bar length as re- 
quired for determining the angles of clearance can be done accurately with 
little practice. 

The point at which the heart clears the spine in adults can usually 
be determined accurately, but the eyes must be well dark-adapted. In some 
very heavy adults, the exact end point cannot be clearly differentiated even 
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with good dark adaptation. In a few subjects, no angle of clearance could 
be done with any degree of accuracy. 

3. The phase of heart action and respiration chosen for the end point 
must be uniform. The point at which the heart just touches the vertebral 
column when in diastole at the end of quiet expiration was used in this study. 

4. Deformities of the spine (especially lordosis and scoliosis) and thor- 
acic cage make determinations of the angle of clearance worthless. Since 
the metal bar must rest flat on the chest in the frontal plane, any asymmetry 
of the chest which affects this must be taken into account. Abnormalities 
of the diaphragm, pleura or lungs which shift the heart position do not affect 
the determination of the angle but do affect the angle obtained and make 
interpretation of the importance of the angle difficult. 

5. In determination of the angle by means of the turntable, the big factor 
of error is the rotation of the trunk which the subject may unconsciously and 
unobservedly assume. Because of the tendency of some subjects to resist 
rotation, marked errors may occur. In the method described in this paper, 
this error cannot occur. The metal bar is at a level so close to the point of 
clearance that there can be no rotation. 

6. It is our feeling that variations in results obtained by this method 
in the same person at different times are attributable mainly to variations 
in the end point of rotation. With a little practice, repeated tests on the 
same subject are remarkably close. Eleven tests on the same individual 


over a period of three months gave 57 degrees on one occasion, 58 degrees 
on two occasions, 59 degrees on two occasions and 60 degrees on six oc- 
casions. Sixteen subjects done on two occasions showed an average dif- 
ference of 2.7 degrees, with a maximum of 6 degrees. The last 10 of these, 
done after some experience had been acquired, showed a difference of 1.7, 
with a maximum of 3 degrees. 


RESULTS 


Normal Men: The angle of clearance was determined on 200 men, mainly 
medical students. In this group the following data were collected: height, 
weight (with shoes and pants on), external anterior-posterior diameter 
of the chest, external transverse diameter of the chest, transverse diameter 
of the heart from the orthodiagram, internal chest diameter from the ortho- 
diagram, heart diameter in the left oblique position, and angle of clearance. 
The thoracic index (anterior-poSterior chest diameter /transverse chest dia- 
meter) and the height-weight index (100 W (grams)/H’* (cm.)) were 
determined. 

Figure 4 shows the distribution of the angle of clearance in these 200 
men. The first and second hundred are shown separately. The angles ran 
from 38 to 86. The symmetry of the curve is quite marked. The median 
and mode were 63. The exact average is 62.7, with a standard deviation 
of 9.2. However, one standard deviation (53-72) included 141, or 70.5 
per cent of the 200 cases. 
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Fic. 4. Distribution of the angle of clearance in 200 normal men. The first hundred done 
are indicated by the striped portion of the bars; the second hundred, by the stippled portion. 


Determination of coefficients of correlation were in general disappoint- 


ing. The coefficient of correlation of the angle of clearance and the trans- 


verse heart diameter was 0.26, and the coefficient of correlation of the angle 
of clearance and the external AP diameter of the chest was 0.25. 


Study of individual cases, however, showed that when the angle of clear- 
ance was charted against the transverse heart diameter, those cases that fell 


Number of Cases 


40-45 46-50 5i-55 56-60 @1-65 66-70 71-75 7e-80 81-85 66-90 
Angle of Clearance 


Fic. 5. Distribution of the angle of clearance in 100 normal women. The first 52 are indi- 
cated by the striped portion of the bars; the last 48 are indicated by the stippled portion. 
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farthest out of line showed external AP chest diameters either in the low or 
high categories. The coefficient of correlation for the angle of clearance 
with both the transverse heart diameter and the AP chest diameter was 0.51. 

Normal Women: Figure 5 shows the results obtained on 100 women. 
Fifty-two were done at the outset of the work—on hospital personnel, nurses, 
technicians, etc. The remaining 48 were done during the last two years 
from a routine office practice. When the first 52 were charted, it was felt 
that as the number was increased the curve would smooth out; however, 
as can be noted, the peculiar bimodal distribution seen in the first 52 was 
unchanged by adding 48 more. No correlations have been determined and 
we are yet unwilling to say that the observations might not be the result 
of chance and further work might not straighten out the curve. 


DIscussIoNn 


Changes in the size of the individual chambers of the heart are of value 
both in diagnosis of heart disease and in following the progress of heart 
disease. Although gross changes in size are easily recognized, the early 
and borderline changes present great difficulty. Correlation of the various 
measurements of the heart on the orthodiagram or roentgenogram with body 
height and weight have proved of some value, but, because of the variation 
seen in normals, it is just those cases where the problem is greatest that the 
prediction tables are often equivocal. In the search for new criteria for 
changes in size of the heart, and especially of the left ventricle, the angle of 
clearance was suggested. Previously reported work indicated that the angle 
of clearance might have some value. 

When preliminary work showed the ease and accuracy of determining 
the angle of clearance by the method described above, it was decided to see 
what the variation was in a group of normal adults. The wide scatter ob- 
tained made it quite evident there was no “normal angle” above which one 
might consider the angle abnormal. The correlation between the angle of 
clearance and the other data which had been collected was in the main dis- 
appointing. There was, as might be expected, some correlation between 
the transverse diameter of the heart and the angle of clearance. However, 
there were many instances of rather marked lack of correlation. This lack 
of correlation was most evident with anterior-posterior chest diameters at 
both extremes. With thin chests, the angle was higher than expected, and 
with deep chests it was lower. The correlation coefficient of 0.51 for the 
angle of clearance with both the transverse heart diameter and the anterior- 
posterior chest diameter is surprisingly high for the type of data under con- 
sideration, and close to the correlation coefficients obtained for prediction of 
transverse heart diameter from height and weight.’ Preliminary work in- 
dicates that it may be possible to predict the angle of clearance with some 
accuracy on basis of height, weight and external anterior-posterior chest 
diameter. 
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Early work on patients with cardiac enlargement indicates that the angle 
of clearance increases quickly with cardiac enlargement, and that it may 
increase more markedly with left than with right ventricular enlargement. 
Because of the variations normally found, however, the angle of clearance 
at the present time can only be of value in following the changes which might 
occur in the same patient. 

SUMMARY 


A simple and accurate method for determining the angle of clearance of 
the left ventricle in adults is described. The method involves the use of 
orthodiascopy and the apparent change in size of a small metal bar placed 
on the chest. 

The angle of clearance in 200 normal men was found to vary from 38 
to 86. The average, mean and mode were 63. In these normal men, the 
angle of clearance showed some correlation with the transverse diameter 
of the heart obtained on orthodiagram and the external anterior-posterior 
diameter of the chest. The coefficient of correlation of the angle of clearance 
with these two factors was 0.51. 

In 100 normal women the angle of clearance did not show the smooth 
curve seen in men. The reason for this has not yet been determined. 
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SYPHILITIC HEART DISEASE IN THE AGED* 


By Freperic D. Zeman, M.D., F.A.C.P., and Sipney Storcn, M.D., 
New York, N.Y. 


INTRODUCTION 


THE increasing number of older individuals in the population has already 
forced clinicians to modify long established descriptions of disease, and in 
the years to come will make necessary the complete revision of textbooks of 
medicine to include the manifestations of disease in the aged. Studies by 
one of us (F. D. Z.) on acute and subacute bacterial endocarditis in the 
elderly showed how differently the senescent organism reacts to infection, 
how difficult diagnosis may be in the face of atypical symptoms, and how 
often associated serious maladies or complications obscure the causative 
pathologic changes. The present contribution is a further effort to clarify 
the difficult problems of heart disease in advanced life. This we believe to 
be worth while, not only for purely scientific reasons, but also for the purpose 
of helping the practitioner to abandon the stereotyped thinking which often 
leads him to consider all heart lesions in his older patients as “arterio- 
sclerotic” in origin, a narrow attitude which leads to serious diagnostic 
errors. We hope to suggest criteria whereby syphilitic heart disease may be 
detected earlier in older patients and thus make possible the application of 
effective therapy. 


Previous STUDIES 


While none of the numerous excellent studies of cardiovascular syphilis 
has been concerned specifically or exclusively with this disease as seen in 
older people, the tables of age incidence of various authors offer abundant 
testimony to the frequent occurrence of the disease in the higher age brackets. 
In 95 proved cases cited by White and Jones,’ 21 (or 22 per cent) were over 
60 years of age. Scott * in 1930 reported on 107 cases of syphilitic aortic 
insufficiency, of which 18 individuals were over 60 years, the oldest being 
79 years. In Reid’s* series of 78 necropsies of cardiovascular syphilis, 17 
were over 60 years. Of Welty’s® 1,040 cases of cardiovascular syphilis 
from the Philadelphia General Hospital, 243 (or 23 per cent) were over 61 
years old. Levitt and Levy * reported 508 cases of syphilitic aortic disease, 
of which 14.4 per cent were over 61 years of age. Woodruff" recently 
reported on 41 cases examined post mortem, of which 13 (or 33 per cent) 
were over 60 years, one being 80 years old. These figures on incidence 
based on autopsy studies have greater significance when one considers that 

* Read in abbreviated form before the Seventh Annual Meeting, American Geriatrics 
Society, New York City, June 2, 1950. Received for publication November 16, 1951. 


From the Medical Services and the Laboratories, Division of Pathology, the Mount 
Sinai Hospital, New York, N. Y. 
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fewer old people are subjected to necropsy because of lack of interest on the 
part of many clinicians. 

The occurrence of syphilitic heart disease in the aged is also apparent 
in many other clinical reports, although not particularly emphasized. Sym- 
mers * reported two cases of spontaneous rupture of the aorta in syphilitic 
aortitis without aneurysm, one of whom was a man of 79 years. Loewen- 
berg and Baer’ discussed syphilitic aneurysms of the descending thoracic 
aorta, based on their observations of a man of 71 years. Reader, Romeo, 
Webster and McDermott,”’ in considering the prognosis of syphilitic aortic 
insufficiency, divided the cases under observation into asymptomatic and 
symptomatic groups. “Of the 16 who are asymptomatic, 10 are 60 years 
of age, or older, while the remaining six range from 43 to 59 years. . . . Of 
the eight who complained of dyspnea, two are 60 and 71 years of age, re- 
spectively, whereas the remainder range in age from 35 to 57 years.” 
Alex's " recent contribution on rupture of aortic aneurysm into the superior 
vena cava was based on two cases, males of 68 and 57 years. In a recent 
case from the Massachusetts General Hospital,’* a male of 71 years was 
thought clinically to suffer from aortic stenosis, but at necropsy was found 
to have syphilitic heart disease, aortitis and minimal insufficiency. Dr. 
Mallory, in discussing the pathologic features, stated that “seventy years is 
a very advanced age in which to find syphilitic involvement of the aortic 
valve. Patients with such a lesion ordinarily die at least a decade earlier.” 

The considerable incidence of syphilitic heart disease in patients over 60 
years of age, as noted in these series reported from various clinics, suggests 
the possibility that syphilitic heart disease, like pulmonary tuberculosis, may 
become temporarily a disease of the higher age groups, due to the lessened 
incidence of infection and to improved methods of treatment in younger 
individuals. Welty’s ° careful statistical review shows a definitely decreased 
incidence of syphilitic heart disease over the 10 year period, 1927-1937. 
Further comparative statistical studies of this type are urgently needed to 
clarify our thinking. 

MATERIAL STUDIED 


The present study is based on 36 cases, 60 years old and over, of which 
35 were observed on the wards of the Mount Sinai Hospital, New York City, 
between May, 1933, and December, 1950. Included is a case seen in private 
practice by one of us (S. S.). The minimal age of 60 years was chosen as 
an arbitrary point of reference, not because such a person is necessarily old 
in a functional sense, but rather because at this period many of the signs of 
senescence have already become apparent. The diagnosis of cardiovascular 
syphilis was confirmed or established at autopsy in 14 cases, and was made 
on clinical grounds in 22 cases. In table 1 we note that 28 cases occurred in 
the seventh decade of life and nine in the eighth. There were 28 men and 
eight women, a proportion which is in agreement with reports in younger 
people. Of the total, only four were Negroes. 
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PATHOLOGIC FEATURES 


In the group of 14 cases that came to postmortem examination, ranging 
in age from 60 to 75 years, only six were diagnosed correctly during life 
(cases 2, 3, 9, 10, 12 and 14). In the remaining eight individuals, the 
clinical picture was obscured by heart failure, bronchopneumonia and pul- 
monary infarcts (case 1), by subacute bacterial endocarditis (case 4+), by 
renal failure (case 5), by Stokes-Adams seizures (case 6), by asthma and 
diabetes complicated by bronchopneumonia (case 7), by sudden death from 
spinal anesthesia (case 8), by renal failure, heart failure and broncho- 
pneumonia (case 11), and by heart failure and congenital heart disease 
(case 13). Of the different forms of syphilitic heart disease observed, 
aortitis alone was found in two cases (cases 7 and 14) ; aortitis and aortic 
insufficiency in four cases (cases 4, 9, 11 and 13) ; aortitis, insufficiency and 
aneurysm in six cases (cases 1, 2, 3, 6, 10 and 12), and aneurysm and cor- 
onary ostial stenosis in two cases (cases 5 and 6). One individual showed 
a gumma of the mitral valve (case 13). Other types of heart disease found 


Tasie I 
Patients Analyzed According to Age and Sex 


associated were rheumatic, six cases; arteriosclerotic, six cases; hypertensive, 
four cases, and congenital heart disease and subacute bacterial endocarditis, 
one case each. 

These autopsied cases illustrate vividly the multiple causation of heart 
disease in the elderly. One heart showed syphilitic disease plus arterio- 
sclerosis plus subacute bacterial endocarditis; two manifested the lesions of 
syphilis with rheumatic and arteriosclerotic disease; two others combined 
syphilis with rheumatic and hypertensive disease; another showed arterio- 
sclerotic, hypertensive, rheumatic and syphilitic heart disease. It is clear 
that in this age group a single etiologic diagnosis will at times fail to suffice. 

Complicating infections were meningococcemia, bronchopneumonia and 
empyema, of each one instance. Syphilis of the central nervous system was 
determined in only one case. Bleeding peptic ulcer with massive hemor- 
rhage was the cause of death in this man of 65 years. One death followed 
an operation for relief of intestinal obstruction. Another fatal issue occurred 
immediately after induction of spinal anesthesia. 

Lisa and Chandlee,"* Cowan and Rennie,“* Swanson,”* Sager and 
Sohval ** and Lisa, Solomon and Eckstein '’ have described the association 
of syphilitic and rheumatic heart disease. Smith, Saxton and Fritz “* have 


60-04 | 65-09 70-74 | 75-79 80-84 Total ; 
Male 10 | il 6 1 - 28 

Female | 3 1 8 

Total | 14 14 6 2 . 36 
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recently reviewed the whole subject and added eight cases of combined dis- 
ease from the records of two large St. Louis hospitals. Of the eight, one is 
‘a female of 68 years and another is a male of 60 years. In the series of 95 
cases described by White and Jones,* two were complicated by rheumatic 
heart disease, and one by both rheumatic and arteriosclerotic heart disease. 
Nichols,"’ on the other hand, stated that “rheumatism and syphilis almost 
never affect the same heart, and certainly a combination of hypertensive 
disease with either of these infections is not common.” He considered this 
important clinically in that the definite diagnosis of syphilitic aortic valvular 
disease makes practically certain that other forms of heart disease are absent 
and that the other valves are sound. Woodruff has recently emphasized the 
association of rheumatic aortic stenosis and syphilitic aortic insufficiency. 
He cited four examples occurring in 41 autopsied cases. His remarks de- 
serve quotation: “More important is the discovery that coexistent syphilitic 
aortic valvular insufficiency and aortic stenosis which we have long held to 
be incompatible on theoretical grounds, can and do coexist, as they did to 
the extent of 12.5 per cent (four cases). One hates to think of the number 
of generations of medical students to whom each year with increasing 
fluency due to repetition—and with a slight trace of condescension and 
superiority—we have proved with the brilliant logic of a medieval churchman 
what isn’t so.” 

The lesions seen in combined syphilitic and rheumatic heart disease fall 
into three large groups. In the first, syphilitic aortitis and aoftic valvular 
disease are associated with rheumatic involvement of the mitral, pulmonic 
or tricuspid valves, singly or in combination. In the second, syphilitic 
aortitis is combined with rheumatic disease of the aortic valve. In the third 
is found syphilitic aortitis together with combined rheumatic and syphilitic 
aortic valve disease, as described by Sager and Sohval."* Nine out of the 
14 cases described by Lisa et al.'’ showed this combined lesion of the aortic 
valve. To any of these principal combinations may be added rheumatic 
involvement of the auricular endocardium, rheumatic myocarditis, syphilitic 
myocarditis, syphilitic coronary ostial stenosis and syphilitic valvular 
gummata. 

Simultaneous syphilis of the aortic valve and rheumatic mitral valve 
disease have special interest, since clinicians for years have explained mitral 
murmurs in the presence of syphilitic aortic insufficiency on the basis of the 
Austin Flint phenomenon, or relative mitral stenosis due to left ventricular 
enlargement. While this undoubtedly may occur, the possibility of a double 
infection must also be borne in mind."* 

One of our patients (case 3) showed syphilitic aortitis and aortic val- 
vulitis with healed rheumatic mitral and tricuspid valvulitis. Another (case 
9%) showed syphilitic aortitis in association with aortic stenosis and insuf- 
ficiency of rheumatic causation. Here the commissures between the right 
and posterior cusps and between the right and left cusps were fused by the 
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thickened adherent cusps, resulting in a moderate degree of stenosis. Rheu- 
matic mitral insufficiency was also present. In a third case (case 12), 
syphilitic aortitis was associated with healed rheumatic mitral valvulitis and 
an aortic lesion of probable rheumatic nature. The posterior cusp of the 
aortic valve equaled in its width both left and right cusps; the right cusp 
showed a firm thickening at its free border. The left and right cusps were 
fused densely together. Insufficiency and stenosis of the aortic ostium were 
present. Similar pathologic changes occurred in a fourth case (case 14). 

Syphilitic aortitis in association with aortic valve lesions of both rheu- 
matic and syphilitic nature was found twice (cases 10 and 11). In the first 
example, multiple aneurysms of the arch of the aorta were associated with 
an aortic valve, which showed fusion of the commissure between the right 
and posterior cusps and definite widening of the commissure between the 
left and the posterior cusps. In the second instance, syphilitic aortitis was 
present with an aortic valve described as follows: “The right anterior aortic 
and posterior cusps are adherent with some calcific nodules at the place of 
adherence, measuring about 4 mm. in diameter. The commissure between 
the left anterior and posterior aortic leaflets is widened to 3 mm. The cor- 
onary Ostia are patent.” 

These six cases of combined syphilitic and rheumatic heart disease are 
of interest because they are the first reported in a series of elderly persons 
and because they illustrate the high incidence of rheumatic heart disease in 
older people, as already pointed out in studies of subacute bacterial endo- 
carditis." Smith, Saxton and Fritz * place the incidence of heart disease 
due to coincident syphilis and rheumatic fever at 1 to 10 per cent in large 
series. 

In a previously reported case of subacute bacterial endocarditis, included 
also in this series, syphilitic aortitis and aortic insufficiency were found un- 
expectedly at postmortem examination, together with a mycotic aneurysm at 
the base of the aorta." There was marked arteriosclerotic narrowing of all 
branches of the coronary arteries. The relation of syphilitic valvular dis- 
ease to bacterial endocarditis is still a matter of controversy. Smith” re- 
ported two cases of acute endocarditis and one of subacute endocarditis ac- 
companied by syphilitic aortitis. In only one of these did he believe that 
the endocarditis was engrafted on a syphilitic valvulitis. In the second 
case the endocardial lesion occurred on undamaged valves, and in the third 
was based on rheumatic bacterial endocarditis. Boyd *' has expressed the 
opinion that bacterial endocarditis superimposed on syphilitic valvulitis 
occurred more frequently than the literature would indicate. In 105 cases 
of bacteria! endocarditis he found 14 to be definitely satisfactory examples 
of endocardial vegetations superimposed on old syphilitic valvular disease. 
Koletsky * has applied a rigorous critique to the study of five cases of as- 
sociated endocarditis and syphilis. In four of these the stigmata of rheu- 
matic fever were present, and in the fifth the endocarditis was engrafted on 


i 
| 
H 
| 
| 
. 


1428 FREDERIC D. ZEMAN AND SIDNEY STORCH 


a normal valve. Clearly this question is worthy of further study by 
pathologists. 

The presence of coronary ostial stenosis in two of our series (cases 5 and 
6) is of great interest in view of the fact that this condition may or may not 
cause symptoms. Jones and Bedford,” in a study of syphilitic angina pec- 
toris, emphasized that the essential pathologic lesions are aortitis and aortic 
incompetence, usually combined with stenosis or occlusion of the coronary 
ostia, and pointed out that atheromatous and thrombotic coronary occlu- 
sion may be coincident with syphilitic aortitis. They do not believe that 
uncomplicated aortitis causes anginal pain. In one of our cases both ostia 
were narrowed, and in the other only that of the right coronary artery. In 
the first the ostial stenosis seems to have been merely an accidental finding, 
but in the other it undoubtedly contributed to the clinical and pathologic 
picture. 

In case 6, a man of 60 years suffered from complete heart block. In 
spite of a positive serological test for syphilis, the condition was ascribed to 
arteriosclerotic heart disease. Postmortem examination disclosed syphilitic 
aortitis with aneurysmal dilatation and marked narrowing of the right cor- 
onary ostium. There was marked subendocardial myofibrosis of the septum. 
Since the sinoauricular and atrioventricular nodes are usually supplied by the 
right coronary, we are ofthe opinion that the auriculoventricular block was 
caused by syphilitic ostial stenosis of the right coronary. The coronary 
arteries themselves showed minimal sclerosis. 


CLINICAL FEATURES 


The diagnosis of syphilitic heart disease in elderly individuals offers 
many more difficulties than in the young because of the presence of arterio- 
sclerosis and hypertension, of rheumatic heart disease, coronary heart dis- 
ease, subacute bacterial endocarditis and many associated noncardiac dis- 
orders. The first step toward elucidating these intricate clinical problems 
is the realization that syphilis affects the heart and blood vessels with such 
frequency that it must be given serious consideration in every elderly patient 
with symptoms or signs of cardiac disorder. 

The clinical manifestations of our cases are summarized in table 2. Cer- 
tain high spots deserve particular emphasis, such as the serum reactions, the 
incidence of heart failure, the occurrence of arrhythmias, the associated dis- 
eases, and the differential diagnosis between arteriosclerotic and syphilitic 
aneurysms. 

As regards the serum reactions in the 14 autopsied cases, positive find- 
ings were obtained in eight cases, by either the Wassermann or the Kahn 
method. In the 22 clinical cases, 18 were positive. In the four negative 
cases, the diagnosis of syphilis was further substantiated by a scar in one 
case and in the other three by the history of infection and treatment. While 
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a positive serum reaction forces the clinician to think in terms of syphilis, a 
negative reaction, particularly in older men and women, occurs commonly 
and may be misleading. Vonderlehr and Usilton ** have studied the factors 
that reduce the number of persons with detectable syphilis and estimated that 
in 1930 there were 224,000 persons over 60 years of age who had acquired 
syphilis and that, of this group, there were 86,000 persons whose blood 
serology had become negative through treatment or spontaneously. For 
this reason, the finding of physical evidence of syphilis such as scars of pri- 
mary lesions or perforations of the nasal septum, as well as the ocular and 
reflex disturbances characteristic of neurosyphilis, assumes the greatest diag- 
nostic significance. Levine * reported on 40 cases of syphilitic aortitis con- 
firmed at post mortem, of which 12 had had negative Wassermann reactions. 
Of these, five were over 60 years of age, the four males ranging from 61 to 
73 years, and the one woman being 64 years of age. Beckh,** in studying 
the serologic reaction in 100 cases of proved cardiovascular syphilis, found 
that the average age in his seronegative group was 69 years, as against 55 
years in the seropositive. 

The advanced state of deterioration of cardiac function in our series is 
seen in the fact that acute heart failure, either with or without chronic heart 
failure, was present in eight out of 14 autopsied cases, and in 14 of 22 
clinically diagnosed. Diagnostic errors may be explained in several in- 
stances by the moribund condition of the patient on admission to the hospital. 
On the other hand, a good clinical response to therapy for failure was ob- 
served in many of the cases seen clinically. 

Auricular fibrillation is most common in rheumatic, arteriosclerotic and 
thyrotoxic heart disease, and is said not to occur in syphilitic heart disease. 
We have observed it, however, in seven cases of this series. White and 
Jones * noted its occurrence in three of their 92 cases. Whether this finding 
is to be ascribed to associated arteriosclerotic or rheumatic heart disease is 
largely of academic interest. Its actual occurrence in this group of elderly 
men and women with cardiovascular syphilis serves to emphasize the falli- 
bility of rules, and to remind us that the presence of fibrillation cannot be 
used to rule out the possibility of syphilitic heart disease. 

In older patients, the problem is occasionally presented of differentiating 
between arteriosclerotic and syphilitic aortic aneurysms. Actually, it is only 
in recent years that we have come to realize that all thoracic aneurysms are 
not syphilitic. Ruffin, Castleman and White,” in a study of arteriosclerotic 
aneurysms and senile dilatation of the thoracic aorta, described two elderly 
women in whom death resulted from rupture of nonsyphilitic aneurysms of 
the thoracic aorta. They consider that “an important diagnostic clue to the 
diagnosis of arteriosclerotic aneurysms and senile ectasia of the thoracic 
aorta, in some cases, at least, is the combination of old age, female sex and 
negative serologic reaction.” 

It is important to realize that aortic insufficiency on an arteriosclerotic 
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basis may also be present in these cases. In a woman of 70 years whom we 
studied, hypertensive and arteriosclerotic heart disease with aortic insuf- 
ficiency was associated with an extreme degree of aortic dilatation that ap- 
peared aneurysmal in the region of the arch. Because of negative serologic 
reactions, the absence of a history or signs suggesting syphilitic infection, 
and her sex, the whole picture was explained on the basis of arteriosclerosis. 
We do not wish to oversimplify this differential diagnosis or to make it seem 
easy. In a paper on functional aortic insufficiency Garvin * cited several 
cases in elderly men in whom an aortic diastolic murmur was heard during 
life, with no aortic lesion at autopsy. Fenichel ® has recently reémphasized 
the occurrence of arteriosclerotic aortic insufficiency in elderly persons with 
chronic hypertension and high pulse pressure. Only by careful clinical and 
pathologic correlations can we hope to educate ourselves. Recent publica- 
tions have emphasized the value of angiocardiography. In our case 17, 
this procedure aided materially in establishing the presence of an aneu- 
rysm.*** 

In discussing the group of cases proved by postmortem examination, 
stress was laid on the multiple causes of heart disease. In the clinically 
diagnosed group we found syphilitic heart disease complicated by subacute 
bacterial endocarditis (case 34), by hyperthyroidism and vitamin B de- 
ficiency (case 18), by rheumatic heart disease (case 32), and by arterio- 
sclerotic and hypertensive heart disease in five cases (cases 16, 23, 30, 31 
and 35). In three cases (cases 20, 28 and 36), the electrocardiographic 
demonstration of acute myocardial involvement suggested the possibility of 
coronary ostial stenosis. 

At various points in this discussion we have indicated certain diagnostic 
criteria for making a diagnosis of syphilitic cardiovascular disease in old 
people. The disease occurs about three times as often in men as in women. 
The presence of a positive serum reaction is of the greatest value but has no 
negative diagnostic significance. The association of a positive Wassermann 
test with either aortic dilatation, aneurysm or insufficiency makes the diag- 
nosis easier, although the possibility that the syphilis is unrelated to the 
cardiac condition must be borne in mind. Difficulties arise when the serum 
reaction is lacking. Then a history of infection and the finding of physical 
signs of syphilis elsewhere in the body will have equal weight. The typical 
picture is so often obscured by such infectious diseases as pneumonia, uro- 
sepsis and acute and subacute endocarditis, and by associated conditions 
such as heart failure and cerebral accidents, that complete clinical accuracy 
can hardly be expected. The constant search for this interesting form of 
heart disease in his older patients will offer the alert internist from time to 
time the real intellectual pleasure that comes with detecting an unusual and 
easily overlooked condition. 

Because of limited personal experience in the treatment of older in- 
viduals with syphilitic heart disease, we wish only to call attention to the 
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established value of modern methods, and to reémphasize the warnings of 
other writers as to the possible hazards of treatment. We are also well 
aware that in this age group the inflammatory process may be no longer 
active and hence not amenable to treatment. We are, however, strongly of 
the opinion that specific therapy should not be withheld because of age alone, 
and that with proper precautions it may bring real benefit to these older 
syphilitic cardiacs."* * 
SUMMARY 


Survey of the literature discloses the significant incidence of syphilitic 
heart disease among elderly individuals. This study of 36 cases, 60 years 
of age and over, of which 14 came to autopsy, emphasizes the distinctive 
features of the pathologic and clinical pictures. Cardiovascular syphilis in 
the higher age groups may be associated with congenital, hypertensive, 
arteriosclerotic and rheumatic heart disease. Two previously reported cases 
of subacute bacterial endocarditis engrafted upon syphilitic disease of the 
aortic valves are included in this series.’ Factors favoring diagnostic error 
are lack of awareness on the part of the physician, especially in the presence 
of negative serum reactions, and the obscuring of the clinical pictures by 
heart failure and superimposed acute infections. 

Special attention is called to six cases of combined syphilitic and rheu- 
matic heart disease, of which two showed the association of syphilitic aortic 
insufficiency and aortic stenosis, presumably rheumatic in origin, previously 
considered on theoretic grounds to be an impossible combination. The 
differential diagnosis between syphilitic and arteriosclerotic aneurysms is 
discussed, as well as the relation of syphilis to coronary heart disease. Par- 
ticular attention is drawn to the observation that auricular fibrillation, how- 
ever rare among younger patients with cardiovascular syphilis, was observed 
in seven out of the 36 cases in this study. 

The correct diagnosis will be arrived at more frequently in older indi- 
viduals if the physician regularly considers syphilis as a diagnostic possibility 
in every case of heart disease, and proceeds after a careful history and thor- 
ough examination to have the heart and aorta examined roentgenologically 
and to test the blood serologically—routine proceedings in younger patients 
but too often neglected in the aged. 
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SURGERY IN THE PATIENT OVER SEVENTY * 


By ALLAN J. Ryan, M.D., Meriden, Connecticut 


THE problem facing the patient over 70 who suffers from a condition 
requiring surgical treatment so often is not (as the relatives think) whether 
he can stand the operation as whether he can survive without it. Men and 
women between the ages of 60 and 70 already make up such a large part of 
surgical practice that they are no longer considered to present a special prob- 
lem. There is still considerable reluctance, however, on the part of the 
average physician as well as the layman to advise or accept surgery for those 
who have passed the traditional span of three-score-and-ten. 

The increase in the average age of population brought about by the 
higher standard of living and the virtual conquest of many infectious diseases 
brings to physicians each year a greater number of persons over 70 for 
emergency or elective surgical treatment. Indeed, the variety of conditions 
presented by this group of patients is no less than that of any other group. 
Because of the many serious conditions which may complicate the primary 
surgical indication owing to the greater opportunity to have accumulated 
them, and of the effects of the aging process on the tissues, the risk of surgery 
must be more carefully evaluated and the patient more carefully protected 
from its effects. 

Knowledge of the good results obtained by a meticulous attention to the 
preoperative preparation and postoperative management of the elderly pa- 
tient, as well as to refinements of surgical technic, may reassure the medical 
practitioner to entrust such patients to the surgeon and enable both to work 
cooperatively for their mutual benefit as well as for that of the patient. There 
are many simple, practical points of management which can be conveniently 
applied to the practice of almost every hospital. 


THE EXPERIENCE OF OTHERS 


The reports in the medical literature describing the results of surgical 
procedures in aged patients are too numerous for analysis in a short paper. 
It is worth while, however, to cite certain illustrative figures as a base line 
for discussion. Welch * discusses a group of 609 operations performed on a 
total of 542 patients who were 70 years of age or over. The over-all mor- 
tality was 10 per cent and the patient mortality 11 per cent. There were 
140 abdominal operations performed on 129 patients, with 29 deaths oc- 
curring in the hospital, an operative mortality of 20 per cent and a patient 
mortality of 22 per cent. In Welch’s personal series of 65 abdominal opera- 
tions on 57 patients performed at the time of election, there were only nine 


* Received for publication November 5, 1951. 
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deaths, all but one of which were in patients with cancer. This yielded a 
mortality of 14 per cent for operation and 16 per cent for patients. 

Brooks * reported in 1937 on 293 operations in 287 patients over the age 
of 70. Of these there were 122 patients operated on for repair of hernia, 
removal of breasts, excision of superficial neoplasms or for rectal, abdominal, 
circulatory or thyroid conditions. There were 17 deaths in this group, a 
mortality of 14 per cent. This group of operations, performed between 1926 
and 1935, antedates the modern era of antibiotics and chemotherapy. 

Ziffren and associates * performed 227 operations in the category of 
general surgery (excluding the specialties) on 207 patients over 80 years of 
age. Ten of these patients were over 90 and two-thirds were males. There 
were 45 deaths, giving an operative mortality of 20 per cent and a patient 
mortality of 22 per cent. Only 21 of these operations would not fall in the 
category of major procedures, and the series included 65 major abdominal 
procedures, 45 open reductions of hip fractures, 44 amputations and 10 
mastectomies. 

There is a striking similarity in the operation and patient mortality in 
these three series, but they were not picked for this reason. They were 
selected because they were carefully documented studies of both elective and 
emergency surgery, which excluded all patients below the age of 70. Cutler,* 
in an interesting paper on urgent surgery in the aged, reported 188 opera- 
tions with 84 deaths, a mortality of 44 per cent on a group of patients whose 
average age was 74. The age range, however, was from 60 to 102 years. 
The patients were drawn from the general service of a city hospital, and were 
operated on principally for amputation, cholecystectomy, appendectomy, relief 
of intestinal obstruction and drainage of infection. 


TABLE I 
Type and Number of Operations Performed 


Wedge resection of lip for cancer 

Excision of parotid cyst 

Biopsy of thyroid 

Excision of thyroid adenoma 

Radical hemithyroidectomy and neck dissection 
Simple mastectomy 

Radical mastectomy 

Exploratory laparotomy and biopsy 
Inguinal herniorrhaphy 

Appendectomy 

Drainage of abdominal abscess 
Cholecystectomy 

Block resection of stomach and colon for cancer 
Anastomosis of pancreatic cyst to jejunum 
Primary resection and anastomosis of colon 
Combined abdominoperineal resection 
Hemorrhoidectomy 

Excision of superficial tumor and skin graft 
Amputation 

Skin graft from thigh to leg 

Excision of palmar fascia 


Total 
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PERSONAL SERIES 


During the last five years, the author has performed 39 major operations 
on 36 patients 70 years of age or over. Seven of these patients were 80 
years of age or more. There were seven deaths in the hospital, an operation 
mortality of 18 per cent and a patient mortality of 19 per cent. The titles 
and. frequencies of the operations performed are listed in table 1. These 
operations were classified as major, in some instances because of the duration 
of general anesthesia rather than the degree of shock to the patient. Local. 
block anesthesia was employed in only three patients, and in two instances 
it was supplemented by some sodium pentothal administered intravenously. 
Spinal anesthesia was used in only one patient. 

Rapid digitalization within a period of eight hours prior to urgent surg- 
ery was carried out in three patients, with good results. All were in clinical 
heart failure on admission. The causes of death following operation are 
listed in table 2. It will be noted that circulatory accidents accounted for 
four of the seven deaths, and infection for only one. This latter patient did 
not respond to the administration of chemotherapy or antibiotics. The 


TaBLe II 
Causes of Death in the Hospital Following Operation 


Diagnosis Operation Cause of Death 
Appendicitis with abscess Drai of abscess Pulmonary embolism 
Appendicitis Appendectomy Pulmonary embolism 
Cholecystitis with cholelithiasis Cholecystectomy Pulmonary embolism 
Cancer of stomach with metastasis Block resection of stomach and colon | Cerebral hemorrhage 
Abdominal lymphosarcoma Exploratory laparotomy and biopsy Progression of disease 
Cancer of stomach with metastasis Exploratory laparotomy and biopsy Progression of disease 
Arteriosclerotic gangrene of the leg Thigh amputation Spreading infection 


remaining two patients succumbed to the inevitable course of their advanced 
malignant disease. There were only two other serious postoperative com- 
plications. One patient who was already blind in one eye from glaucoma 
lost the vision in her other eye. The other patient developed a severe 
psychosis, which eventually cleared entirely. 


DIscuSSION 


Difficulties in the management of the elderly patient begin with the 
diagnosis. The history given is often unreliable because of the patient’s 
poor or confused memory. <A multiplicity of complaints, few of which are 
directly related to the present illness, is common. The patient may be so 
senile and uncooperative as to obstruct every effort to discover the symptoms 
or render assistance. The signs may be misleading, as in peritonitis, where 
the fever may be low and the abdomen relatively soft. Other associated 
physical findings, such as the emphysematous chest or deformities due to 
arthritis, may obscure important clues. The laboratory tests may yield 
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unexpected results, such as a normal total white count in infection, or a de- 
pressed level of serum amylase in the presence of acute pancreatitis. 

If, when diagnosis has been established as clearly as possible, surgery ap- 
pears to be indicated, a decision must be reached with regard to the patient's 
suitability for surgical treatment. The physiologic age is more important 
than the chronologic age, and its evaluation is usually better arrived at by 
the family physician. A youthful appearance, evidence of recent intelleetual 
and physical vigor, and absence of chronic degenerative diseases indicate, 
naturally, a good subject for surgical treatment. A history of longevity in 
the family helps to determine whether a patient’s years may be prolonged 
by surgery. The presence of many complicating conditions is not necessarily 
a contraindication if none of them poses an immediate threat to life. Previ- 
ously demonstrated inability of the heart to maintain compensation under 
adequate digitalization provides the most serious objection to surgery. Ex- 
tremely limited vital capacity may prevent successful thoracic operations. 
Rapidly progressive renal failure or the presence of a malignant lesion which 
is not controlled contraindicates surgical therapy. 

The selection of the type of surgical procedure to be carried out may in- 
volve technical problems. In general it can be stated, however, that the 
simplest possible procedure for the older person is the best. Byrd° has 
indicated, in discussing surgery for cancer of the breast in patients over 70 
years of age, that in a small series of those with no evidence of metastases, 
their life realization following simple mastectomy actually exceeded their 
normal life expectancy before the operation by a small margin. Cutler ° 
concludes, on the basis of a series of operations for biliary tract emergencies 
in a group of patients whose average age was 73, that cholecystostomy is 
preferable to cholecystectomy in most instances. 

The psychologic preparation of the older patient for surgery must not be 
neglected. Some are morbidly obsessed with the fear of death. At the 
present time, many older people who have never had any personal experience 
with surgery look back to a day when mortality rates were high for all major 
procedures. Those who have little to look forward to because of unfavorable 
family or financial situations have little will to live or to help themselves. 
The cost of hospitalization and operation may be a serious cause of concern 
to the old person living on a small fixed income, and perhaps ineligible be- 
cause of age for medical insurance. The patient must be made to feel, if 
possible, that he or she has an important share in making the decision to 
undergo operation and that it is not entirely settled by the younger members 
of the family. It is often necessary for the physician to protect the patient 
against the ill-concealed, although perhaps unconscious, wishes of the chil- 
dren for his or her death. 

The optimal physiologic balance should be obtained at the time of opera- 
tion. In emergency surgery, the restoration of fluid balance is of primary 
importance. Since there is less elasticity in the circulatory mechanism in 
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older people, precaution should be taken against overloading it, particularly 
with chlorides. The provision of 25 per cent to 40 per cent less than the cal- 
culated requirement of electrolyte fluids, as based on the average adult in- 
dividual, has proved helpful in avoiding this difficulty. These patients are 
apt to have a lower blood volume at all times, and, when dehydrated, may not 
even reveal marked deficiencies of protein and hemoglobin. Estimation of 
the blood volume and total protein deficit by the blue dye method will facili- 
tate replacement. It goes without saying that protein is more rapidly re- 
stored by oral feeding, if that is possible. In an emergency, plasma is the 
best substitute. A precaution should be added against prolonged gastric 
or intestinal suction, with resultant severe depletion of electrolytes. Digi- 
talization of the patient in cardiac failure may be carried out rapidly if neces- 
sary. 

The elderly diabetic probably suffers more often from over-treatment for 
elevated blood or urine sugar levels than from neglect. It is not necessary 
—and probably not desirable—to hold the blood sugar below 120 mg. per 
cent and to keep the urine sugar-free at all times in such a patient. Reason- 
able care with diet and the administration of small to moderate doses of 
regular insulin are required and will prevent insulin shock. The longer 
acting insulins should be avoided in the immediate preoperative and post- 
operative periods, since the control of infection, the possibly limited caloric 
intake and the restoration of fluid balance may effect rapid changes in sugar 
metabolism. The presence of small quantities of acetone in the urine during 
the first few days after abdominal surgery should not be viewed with too 
much alarm, provided the patient’s general condition is good and his fluid 
balance satisfactory, and that frequent checks are maintained on the level of 
acetone excretion. 

Adequate dental prophylaxis is something that is often overlooked in the 
elderly patient. Many will have decayed or otherwise infected teeth that 
afford not only a hazard at the time of anesthesia but also a source of 
parotitis or other infection following surgery. This is particularly true 
where intratracheal intubation or bronchoscopy is contemplated, which 
might, of course, apply to any patient undergoing general anesthesia. Where 
elective surgery is contemplated, the provision of well-fitting dentures may 
aid the patient greatly in restoring his nutritional balance before operation, 
and may speed his postoperative recovery in like fashion. 

Since shock may occur rapidly in elderly patients undergoing surgery, 
it is advisable to have an infusion running before the operation begins. For 
convenience and continuity of administration of fluids during and following 
operation, without interference with free motion by the patient, the insertion 
of a cannula into the internal saphenous vein at the ankle has great advantage. 
Plastic tubing may be threaded through a No. 16 or No. 18 gauge needle 
into the vein and kept in the vein more than 24 hours, with less danger of 
thrombosis. 
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The selection of the proper anesthetic agent for the particular operation 
is a matter of great importance. We have been impressed with the good 
results obtained by employing sodium pentothal for induction of general 
anesthesia and carrying the patient on a mixture of nitrous oxide, ether and 
cyclopropane. The use of cyclopropane allows a high concentration of 
oxygen, which is important to the older patient. Irregularities in the pulse 
rate occurring during anesthesia respond rapidly to shutting off of the 
cyclopropane and administration of procaine intravenously. Regional block 
anesthesia with procaine has a wide field of usefulness in the removal of 
superficial tumors and in other operations on the extremities. During long 
procedures, it has been our practice to supplement it with a light general 
anesthesia to allay anxiety. We have avoided spinal anesthesia in the 
majority of these patients because of the lability of their blood pressures 
and the danger of precipitating coronary thrombosis. 

When ordering preanesthetic medication, great care must be exercised 
in the administration of morphine and Demerol to old people. Profound 
depression of the blood pressure and deep sleep, lasting as long as 18 hours, 
may be induced by doses as small as 10 mg. of morphine and 50 mg. of 
Demerol. If the operative procedure is prolonged, it may be advisable to 
give an extra dose of atropine during the period of anesthesia to inhibit 
bronchial secretion, which may be profuse in this group of patients. 

The position of the patient during anesthesia is important, because so 
many elderly people have a diminished vital capacity. The prone position, 
excessive jack-knifing in the lateral position, and prolonged depression of 
the head with the feet elevated should be avoided, if possible, since all of 
these tend to decrease expansion of the lung. 

The author has been using a soft foam rubber cushion beneath the knees 
during surgery to prevent hyperextension of the legs, since this appears to 
be a factor in postoperative phlebothrombosis. That this condition must 
actually have its onset during the operative period has been demonstrated by 
the occurrence of pulmonary embolism during the first 24 hours following. 
Early movement of the legs, both active and passive, may prevent this con- 
dition. Routine preoperative ligation of the femoral veins, as advocated by 
some, does not seem advisable because so many thromboses occur in the 
pelvic veins. In the three deaths from pulmonary embolism which occurred 
in this series, there was no preliminary warning of pain, swelling or tender- 
ness in the lower extremities. The indiscriminate use of penicillin prior to 
and immediately following operation may be detrimental, since it is known 
to have some effect in increasing the clotting time of the blood. 

The prophylaxis of atelectasis, as well as venous thrombosis, begins 
before the patient is out of anesthesia. A careful toilet of the pharynx and, 
if necessary, aspiration of bronchial secretions by catheter or bronchoscope 
are extremely valuable. The cough reflex may be weak in the older patient, 
so that the use of the blow bottle is very important. Delay in instituting 
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aspiration of excess secretions in these patients may result not only in pneu- 
monia secondary to atelectasis but also in lung abscess, since many elderly 
persons have basilar bronchiectasis. 

Early ambulation, which means walking about and not sitting down, is 
of more value in reéxpanding the lungs than for almost any other purpose. 
It will also help, however, to prevent the psychotic states, which are more 
common in aged individuals. Further, it acts as a stimulus to bowel move- 
ments, combating the usual sluggishness of the colon in old people. By 
allowing the patient to walk to the bathroom, the hazards of the bedpan are 
avoided. The use of stay sutures in abdominal wounds helps to make this 
a safer as well as a more comfortable procedure. 

Finally, during the period when the patient is unable to take his fluids 
and nourishment by mouth, it is essential to keep from flooding him by the 
intravenous route. The intake of chlorides particularly should be restricted. 
If kidney function is relatively normal, the best guide to the amount of fluid 
required is the 24 hour output of urine. Oral intake of soft foods, par- 
ticularly those containing large amounts of protein, should begin as soon as 
possible. 

SUMMARY AND CONCLUSIONS 

The opportunity to perform surgical procedures in patients over the age 
of 70 is increasing every year. The results of such treatment show that it 
is feasible to attain an over-all mortality rate between 10 per cent and 20 per 
cent for major surgical procedures in this group of patients. Special atten- 
tion is necessary to all phases of the operative management of the aged pa- 
tient, but the necessary technics are such that they can be carried out easily 
in any modern hospital. 

Recognition by the medical practitioner as well as by the surgeon that 
prolongation of life realization, with greater comfort for the older individual, 
is possible through surgical treatment is gradually appearing. This will 
obviate the necessity for emergency surgery, with its higher mortality on 
patients in their eighties or nineties, for conditions which might have been 
corrected by elective procedures, with a low mortality, while the same pa- 
tients were in their seventies or eighties. 
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RADIATION INJURY FOLLOWING AN A-BOMB 
EXPLOSION * 


By Lr. Con. Courn F. Vorper Brurcce, M.C., United States Army, 
Washington, D. C. 


RADIATION injury to large numbers of people had never occurred before 
the atomic bomb explosions in Japan. Consequently, reports of the thermal 
and ionizing radiation effects of this unique weapon awakened universal con- 
cern. It must be remembered, however, that from the standpoint of mili- 
tary effectiveness an air burst atomic bomb is primarily a blast and burn 
weapon. lonizing radiation injury, in particular, has often provoked em- 
phasis out of proportion to its real danger. Logical evaluation will lead to 
proper respect for these phenomena and serve to dispel the air of mystery 
and feeling of defenselessness sometimes evoked by inadequate understanding 
of the radiation effects of the atom bomb. Psychologic hazards, in addi- 
tion to mechanical and radiation effects, may serve to lengthen the casualty 
list resulting from atomic explosions. This point was well expressed in a 
popular magazine: “Panic, piling up in subways, shoving each other off the 
George Washington Bridge, can kill you just as surely as radiation.” * 

Today I shall place particular emphasis on the effects of a Nagasaki-type 
bomb detonated at an altitude of approximately 2,000 feet, because this is 
reported as the most effective range. Bombs of greater energy equivalents 
might be used, but destructive effects do not increase in proportion to the 
bomb size. For example, increasing the bomb from 20 to 40 kiloton TNT 
equivalents would increase the two-mile radius of the zone of effective dam- 
age to about two and one-half miles. My remarks are based principally on 
the Report of the Joint Commission for the Investigation of the Effects of 
the Atomic Bomb in Japan,’ “The Effects of Atomic Weapons,” prepared 
under the direction of the Los Alamos Scientific Laboratory, 1950,* and 
the monograph, “Pathology of Atomic Bomb Casualties,” by Liebow, War- 
ren, and DeCoursey.* My illustrations are from material filed by the Joint 
Commission at the Armed Forces Institute of Pathology. 

For purposes of clarity, the casualty-producing factors of blast, thermal 
radiation and ionizing radiation from an atomic bomb are often considered 
individually. Studies of the victims of the Hiroshima and Nagasaki bombs, 
however, show that it is virtually impossible to classify injuries in sharply 
defined groups based on the causative factor. The overlapping of effects 
might be illustrated by the example of a man entering the front door of his 
home at 2,000 feet from ground zero at the moment of an atomic bomb 

* Presented at the Thirty-second Annual Session of the American College of Physicians, 


St. Louis, Mo., April 10, 1951 
From the Armed Forces Institute of Pathology, Washington, D. C. 
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burst. In a matter of seconds he could receive a severe third-degree burn, 
absorb a lethal dose of ionizing radiation, and suffer a crushed chest from 


falling debris in the burning wreckage of his home. 


THERMAL RADIATION EFFECTS 


It has been estimated that more than half of the Japanese injured by 
the atomic bomb suffered burns, and that the majority of these were of the 
Hash type due to radiant energy, as distinct from the more familiar flame 


Fic. 1. Shadows of grass leaves sharply outlined on an otherwise superficially car- 
bonized wooden board fence. The wire above its unburned shadow on the post was shifted 
by the blast wave. AFIP Neg. NE 100 B. 


burns.” Thermal radiations from atomic bomb explosions include the 
infrared, ultraviolet and visible light sections of the spectrum, and are 
transmitted in straight lines at the velocity of light. Most of this radiant 
energy is converted directly into heat in an extremely brief period when ab- 
sorbed by exposed surfaces. The temperature directly beneath the explo- 
sions in Japan was estimated at 3,000° to 4,000° C., but temperatures fell 
off rapidly with increasing distartce from the explosion, so that flash burns 
were not a problem at slightly more than two miles. Physicists have re- 
ported that thermal radiations are delivered within about three seconds of 
detonation of the bomb, but approximately 50 per cent of the total effect 
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occurs in the first second. The short duration of peak intensity is suggested 
by the fact that unburned “shadows” of possibly moving and inflammable 
objects, such as leaves, are cast on scorched surfaces behind them (figure 1). 
Flash burns and shadows of intervening objects are typically sharply out- 
lined because the rays, traveling in a straight line, burn only whatever pro- 
file directly faces the center of the explosion. 

The shielding effect of ordinary clothing is illustrated by the observation 
that most of the flash burns among the Japanese were confined to body sur- 
faces exposed toward the radiation source. However, some contact burns 


Fic. 2. Pigmented and sharply demarcated flash burns of unprotected skin areas. This 
man was walking outdoors at approximately 1,600 yards from ground zero when he saw 
the flash and dropped to the ground. He developed purpura but no epilation. AFIP Neg. 

NP 124 B. 


did occur through clothing, especially where the garments fitted tightly. In 
such cases, the shielding effect of multiple layers was shown by sharply 
demarcated unburned areas. Absorption of radiant energy varies with 
characteristics and color of exposed surfaces. This selectivity accounts for 
the striking pattern of some contact burns which reproduce the darkly colored 
portions of the design of the covering cloth. Japanese reports indicate that 
skin areas exposed to thermal radiation turned red almost immediately, and 
that progressive darkening and blistering took place over a period of a few 
hours. 
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At distances of between 1,500 and 2,000 yards, the burns varied in 
severity from completely destructive to second degree. At about 2,000 
yards the initial phase of erythema and blistering was followed in some cases 
by depigmentation, with little or no damage to the epithelium. Beyond 
2,000 yards an intense pigmentation, reminiscent of extreme sunburn, was 
noted following the initial erythema. Such chocolate-colored pigmentation 
of the face has been referred to as the “mask of Hiroshima’ (figure 2). 

Study of the sharply defined severe flash burns after healing usually re- 
vealed a surrounding zone of intense pigmentation. Still more peripheral 
was a narrow band of depigmented tissue with intact overlying epithelium. 
The etiology and pathogenesis of these phenomena are not completely under- 
stood, but it seems probable that some special bands of the spectrum, prob- 
ably in the region of ultraviolet or some combinations of ultraviolet and 
infrared, are responsible for the changes. 

Most of the burns became infected and extensive tissue destruction ulti- 
mately occurred, even when the initial lesion had been only a second degree 
burn. Infections played their most important role in persons within 1,500 
yards of the blast who received a significant dose of radiation. Microscopic 
examination often revealed a striking absence of leukocytic infiltration about 
colonies of bacteria extending into the dermis. 

Ophthalmic effects from thermal radiation were fewer than might have 
been expected. Temporary blindness in persons who looked directly at 
the fireball from a considerable distance probably resulted from depletion of 
visual purple, or was similar to “eclipse blindness” caused by focusing 
thermal radiation, particularly infrared, on the retina by the lens. Most 
of these persons regained normal vision within a few hours. Burns of the 
eyeballs were relatively infrequent, probably because the eye surface is more 
resistant to thermal radiation than the skin, and for persons near the explo- 
sion the recessed position of the eyes provided protection. The blink reflex 
also may have acted as a protective mechanism, since it occurs in considerably 
less time than the three seconds during which thermal radiations are emitted. 


NUCLEAR RADIATION EFFECTS 


Ionizing radiation was responsible for approximately 15 per cent of the 
fatalities from the atom bomb bursts in Japan.* The most important ion- 
izing radiations from an explosion at 2,000 feet are gamma rays, because 
alpha and beta particles travel only short distances through air, fission prod- 
ucts and unexploded bomb fragments rise rapidly into the stratosphere, and 
neutrons have minimal effect at this range. Induced radioactivity in the 
target area is measurable but not clinically significant. The total ionizing 
radiation is delivered in about 90 seconds, 50 per cent in the first second, 
and 80 per cent in 10 seconds. Physicists have estimated that more than 
10,000 roentgens are delivered to the ground zero point, but at a distance of 
two miles the dosage is less than one roentgen, and the effect is not clinically 


| 


1448 COLIN F. VORDER BRUEGGE 


significant at slightly more than one mile. At two-thirds of a mile the 
dosage is from 400 to 450 roentgens. 

Observations made in Japan indicate that the lethal dose of whole body 
radiation lies in the range of 600 to 700 roentgens. The LD/50 dose was 
estimated at from 400 to 450 roentgens. Deaths from ionizing radiation 
in Japan began about one week after the explosion and reached the highest 
level in three to four weeks. The death rate dropped to a very low level 
after eight weeks. 

Study of the effects of ionizing radiation on various body tissues indi- 
cates the relationship of lesions to the survival period. In the group of 
patients dying within two weeks of exposure, there was histologic evidence 
of radiation injury to the bone marrow, lymphoid tissue, intestine, hair folli- 
cles and gonads, but the clinical signs of epilation and purpura were ob- 
served in very few persons. The group of patients dying during the third 
to sixth weeks presented clinical evidence of direct damage by radiation, and 
also the symptoms of aplastic anemia secondary to bone marrow destruction. 
Epilation and purpura were often noted. Bacterial invasion, associated in- 
directly with radiation, was responsible for many necrotizing lesions ac- 
companying the aplastic anemia. Thrombocytopenia was often marked. 
Gross pathologic changes were most striking in this group. In those dying 
after the sixth week, recovery of the bone marrow and regeneration of hair 
were noted in most cases. Many deaths at this period resulted from pul- 
monary or intestinal lesions associated with overwhelming bacterial invasion, 
which began during the leukopenic phase and progressed in spite of the 
terminal leukocytosis noted in most cases. Testicular and connective tissue 
changes persisted. Most patients in this group were emaciated. Malnu- 
trition was related to intestinal lesions as well as to food shortages. 

Study of the lesions produced by radiation in individual organs and tis- 
sues revealed striking variation in the response of different cell types. The 
most radiosensitive cells were the lymphocytes and granulocytic and ery- 
throcytic cells of the bone marrow, the least mature being the most sen- 
sitive. Next in order of sensitivity came the epithelial cells of certain in- 
testinal glands, testes, ovaries, salivary glands and skin, particularly the hair 
follicles. Following these, in order of sensitivity, were the endothelial cells 
of blood vessels and the cells of the peritoneum. Connective tissue, muscle, 
bone and nerve cells appeared to be more radioresistant, and showed little 
change in the Japanese. Actively reproducing cells are generally more 
radiosensitive than those in a more quiescent state. Several investigators 
have pointed out that the histologic changes observed following radiation 
are not specific ; similar changes can be produced individually by other agents. 
The principal changes in various organs and tissues exposed to ionizing 
radiation are summarized below : 


Lymphoid Tissue. Study of lymph nodes obtained as early as three 
days after the explosion revealed surprisingly few remaining lymphocytes 
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Fic. 34. Spleen. There is a paucity of lymphocytes in all areas. Malpighian cor- 
puscles are shrunken and poorly defined. This 24 year old man was 800 yards from the 
explosion. He died on the fourth day. AFIP Neg. HM 101. x 100. 

Fic. 3B. Spleen. Many lymphocytes have disappeared. Numerous large atypical cells 
with vesicular nuclei and a large cell resembling the Reed-Sternberg type are noted. The 
section is from a 15 year old boy who was approximately 1,000 yards from ground zero. 
He died on the fifth day. AFIP Neg. HM 106. x 550. 
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in the loose supporting framework. Germinal centers were lost in most 
cases. Before the end of the first week attempts at regeneration were noted, 
with the appearance of large atypical cells resembling Reed-Sternberg cells 
or lymphoblasts. During the second month, germinal centers were still ab- 
sent and proliferation of bizarre large cells was more obvious. Lymph nodes 
of normal appearance were seen by the end of the third month, but the num- 
ber of adult lymphocytes was still below normal. 

Spleen. The lymphoid elements of the spleen reacted similarly to those 
in lymph nodes. Spleens obtained during the first two weeks after exposure 
usually weighed less than 100 gm. and had wrinkled capsules and dark red 
cut surfaces. Lymphocytes had almost completely disappeared. Malpig- 
hian corpuscles were vaguely outlined by a collapsed network of collagenous 
and reticular tissue about the central arterioles (figure 34). Proliferation 
of bizarre cells from the reticulum occurred as in lymph nodes, and about 
25 per cent of the spleens examined showed the atypical large mononuclear 
dark-staining cells (figure 3B). Lymphocytic forms were restored to 
nearly normal numbers by the end of the third month, but moderate atrophy 
of the spleen was still apparent in the fourth month. 

Bone Marrow; Reticuloendothelial System. Normal blood-forming ele- 
ments of the bone marrow disappeared almost completely during the first 
week after exposure to the atom bomb, except for scattered small islands of 
erythropoiesis. Hypoplastic marrow was found in most patients who died 
in less than six weeks (figure 44). The presence of severe leukopenia was 
reflected in the absence of inflammatory cells in exudates of obviously in- 
fected lesions, as well as in the few blood counts performed by the Japanese 
during the first two weeks following the explosion. However, marrow sec- 
tions taken as early as the sixth day showed beginning proliferation of the 
reticulum, with differentiation into cells of lymphocytic or plasma cell types. 
Hyperplastic reticulum cells, atypical large cells and increasing numbers of 
plasmacytes formed regenerative islands in the third week. Regeneration 
of granulocytic cells began in the larger islands during the fourth and fifth 
weeks, and in the sixth week there were a few instances of diffuse myeloid 
hyperplasia (figure 4B). In some patients with diffuse myeloid hyper- 
plasia, involving even long bones like the femur, there was persistent leuko- 
penia due to maturation arrest in the bone marrow. During the third and 
fourth months most of the fatal cases exhibited hyperplasia, maturation de- 
fects were fewer, and greater numbers of neutrophils were seen in peripheral 
blood and inflammatory lesions. In occasional cases of more than four 
months’ duration, the marrow appeared pink and gelatinous and aplasia re- 
mained prominent. Dilatation of small blood vessels caused some hypo- 
plastic marrows to appear hyperplastic on gross examination. Leukopenia 
generally occurred at some phase of illness in fatal cases, regardless of the 
appearance of the marrow. In patients who survived, the production of 
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Fic. 44. Bone marrow. This section of femoral marrow illustrates marked hypoplasia 
in a man who died on the twenty-fifth day after exposure at 1,000 yards. Islets of erythro- 
poietic cells persist among groups of reticulum cells, lymphocytes and plasmacytoid elements. 
AFIP Neg. HM 195. X 230. 

Fic. 48. Bone marrow. Extreme hyperplasia in a 25 year old male who lived for 47 
days after exposure at 1,000 yards from the explosion. Myelocytes and metamyelocytes 
predominate. There are small islands of erythropoietic cells. AFIP Neg. HM 261. x 130. 
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mature cells of the granulocytic series gradually increased and reached nor- 
mal levels at about the ninth week. 

Secondary Effects of Radiation of the Reticuloendothelial-Hematopoietic 
System. Injury to the reticuloendothelial-hematopoietic system apparently 
was responsible for a considerable share of the complex phenomena charac- 
terizing radiation sickness. The prolonged bleeding and clotting times re- 
corded in Japan were probably related to thrombocytopenia and perhaps to 
interference with unknown factors concerned with the coagulation of blood. 


Fic. 5. Petechiae and epilation of scalp. This 21 year old soldier died on the twenty-fifth 
day after exposure, one day after this photograph was made. AFIP Neg. HP 144. 


The urinary tract, mesothelial linings, muscles and all soft tissues showed pe- 
techiae, purpuric patches or large ecchymoses. The oropharynx, gastroin- 
testinal tract, respiratory organs and the skin manifested both hemorrhagic 
lesions (figure 5) and neutropenic necroses. Hemorrhages in the linings of 
the pharyngeal regions, of the intestine and in the urinary tract gave signs ex- 
ternally. The clinical symptoms depended on the severity and location of the 
larger lesions. Hemorrhages breaking through the epithelium of bacteria- 
laden surfaces often resulted in neutropenic ulcers (figure 6). The tongue, 
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gums, buccal mucosa and lips were frequent sites of extensive ulceration. 
Similar ulcers sometimes developed independently of hemorrhagic foci. Loss 
of sufficient reticuloendothelial reserves permitted ordinarily nonpathogenic 
bacteria to cause serious consequences, as observed in many lesions of the 
gastrointestinal tract or respiratory system. These lesions showed little 
leukocytic reaction and often progressed steadily to cause death. Hyper- 
plasia of myeloid cells was seen more frequently after the sixth week, and, 
accompanying this recovery, polymorphonuclear leukocytes became more 
numerous in the necrotizing lesions and hemorrhagic lesions became infre- 
quent. Thrombocytopenia was most marked at about the third to fourth 


Fic. 6. Tonsil. Bacterial masses and necrotic debris lie on ulcerated surface. No 
polymorphonuclear leukocytic barrier lies between necrotic and non-necrotic areas. The 
lesion developed in a 52 year old female who died on the forty-first day after exposure at 
900 yards. AFIP Neg. HM 272. x 115. 


weeks. Anemia was most severe about one month after exposure in many 
patients, but gradually became more profound in some. 

Gastrointestinal Tract. The mucosa of the gastrointestinal tract was 
among the first tissues to exhibit gross lesions. Preceding even the hemor- 
rhagic and associated phenomena, it was possible to observe focal areas of 
swelling, greenish and yellowish-gray discoloration and induration of the 
mucosa in the colon and ileum. Submucosal edema was prominent, and in 
some cases the focal lesions became confluent, producing an effect suggesting 
a diphtheritic membrane. Lymphoid tissue was atrophic. Somewhat later, 
lesions with a similar gross appearance were initiated in the stomach or in- 
testine by foci of hemorrhage into the submucosa and mucosa. Ulceration 
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occurred superficially over the sites of hemorrhage (figure 7), and pro- 
gressed to a pseudomembranous process. In early lesions of the small in- 
testine only the tips of folds seemed to be involved and they appeared as if 
parboiled, later turning greenish or yellowish gray. In some patients who 
survived for several months, the most prominent lesion at autopsy was 
enteritis, most frequently in the colon, but sometimes involving the small 
bowel and less frequently the stomach. At this stage the process was some- 
times widespread, and the thickened wall of the colon, the ulcerations and 
the membrane of diphtheritic type resembled the picture of bacillary dysen- 
tery. 


Fic. 7. Intestine. There are numerous focal hemorrhages in the ileum. Both hemor- 
rhages and ulcerations are seen in the region of the ileocecal valve and ascending colon. 
These specimens are from a 31 year old male who died on the twenty-eighth day after ex- 
posure at approximately 1,000 yards. AFIP Neg. HS 317. 


These lesions probably represented not only irradiation changes in the 
sensitive intestine but also the effects of lowered resistance to intestinal bac- 
teria and decreased antibiotic capabilities of the blood. Microscopic study 
of glandular epithelium revealed bizarre cells with hyperchromatic nuclei 
and multipolar mitoses. There was a surprising absence of infiltrating 
leukocytes in the ulcerated mucosal lesions, but plasma cells of the lamina 
propria remained numerous. 

Genitourinary System. In most cases hemorrhages were noted in the 
mucous membrane of the renal pelvis (figure 8), but there were no other 
primary lesions in the kidneys or ureters. During the hemorrhagic stage 
of radiation sickness, mucosal hemorrhages in the bladder sometimes re- 
sulted in necrotizing ulcerations which showed a remarkable paucity of in- 
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filtrating leukocytes. No unusual lesions were found in the prostate or 
seminal vesicles except a few foci of neutropenic necrosis. 

The testes of almost all irradiated persons showed pronounced changes. 
Material obtained as early as a few days after exposure exhibited grossly 
normal parenchyma, but microscopic study revealed severely damaged germi- 
nal epithelium. Numerous necrotic cells lay free in the tubules. The num- 
ber of mitoses was decreased. Sertoli cells were more prominent than 
usual, but changes in Leydig cells were not apparent. Mature spermatozoa 
exhibited no morphologic abnormality, and mature sperm cells were found 
in even later specimens after cessation of spermatogenesis. By the second 


Fic. 8. Kidney. There are petechiae in renal parenchyma and diffuse hemorrhage 
into pelvic mucosa. Microscopic study showed no glomerulonephritis. The specimen is 
from a 23 or 28 (variously stated) year old male who died 26 days after exposure at ap- 
proximately 1,000 yards. AFIP Neg. HS 312 


month after exposure most of the necrotic epithelial cell debris had disap- 
peared and Sertoli cells had become numerous. A few bizarre cells at the 
basement membrane appeared to be spermatogonia. Shrinkage of the tu- 
bules began during the second month, and the interstitial cells of Leydig 
became so prominent that some observers considered them hyperplastic. In 
autopsy material of patients who died during the second to the fifth month 
after exposure, the small interstitial blood vessels were occasionally almost 
occluded by subendothelial eccentric masses of eosinophilic homogeneous 
refractile material (figure 9). During this period the interstitial tissue be- 
came less prominent. Basement membranes were widened, irregular and 
acellular. Tubules were more atrophic and often hyalinized. In some, the 
germinal cells were completely replaced by Sertoli cells. 


| 
Ney 


1456 COLIN F. VORDER BRUEGGE 


The lesions found in these testes explain the striking decrease in the 
sperm counts of patients who had been close to the bomb explosion. AIl- 
though ionizing radiation undoubtedly played an important role in the pro- 
duction of the testicular lesions, it must be remembered that many of these 
men also received blast and thermal injuries. Moreover, malnutrition was 
common during the months after exposure. Somewhat similar testicular 
lesions have been observed in material from the Dachau prison camp in 
Germany. It has been reported that from 400 to 600 roentgens of total 


Fic. 9. Testis. Germinal epithelium has disappeared and basement membranes of tu- 
bules are thickened. Small blood vessels near the tunica are thickened by subendothelial 
deposits of acidophilic hyaline material. This 25 year old male died 46 days after exposure 
at approximately 1,000 yards. AFIP Neg. HM 211. & 115. 


body irradiation are required to sterilize men.* Such doses would be fatal 
in most cases. Although temporary sterility occurred in some Japanese 
men from considerably smaller doses, many of them have since produced 
normal children. 

The ovaries were not so severely affected but shared in the generalized 
hemorrhagic phenomena. Primordial follicles usually were intact, but de- 
veloping follicles were almost completely absent. In Nagasaki there was 
increased incidence of amenorrhea among women who were within 1,500 
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yards of the detonation, and there was a significantly increased incidence of 
miscarriages. 

Skin. Sections of skin showing ionizing radiation changes exclusively 
were not obtained by the Japanese during the first two weeks after the ex- 
plosion. In a few early cases a bullous edema was described which may 
have been secondary to ionizing radiation injury. Among those who sur- 
vived for more than two weeks, epilation was a common symptom. In both 
males and females the hair suddenly began to fall out at the end of the 
second week. Epilation appeared mainly on the scalp (figure 5). In- 
creasing resistance to epilation was seen in the hair of the axilla, pubic areas, 
eyebrows and beard, in that order. In most cases new hair appeared after 
about two months; in no instance was epilation permanent. Microscopic 
examination of specimens obtained at different phases of radiation sickness 
revealed a sequence of events analogous to those of usual loss and replace- 
ment of hair: arrest of mitosis in the matrix, failure of differentiation of the 
internal root sheath with extrusion of the old hair, and, finally, renewed 
differentiation of the internal root sheath to form new hair which penetrated 
the old external root sheath to the surface. Sebaceous glands were atrophic 
in some cases. In some sweat glands there was thickening of the basement 
membranes, and the lining cells were occasionally vacuolated and pyknotic. 
Erythema and pigmentation were not attributed to ionizing radiation in the 
Japanese. 

Lungs. The slight perivascular and pleural edema that was seen in 
the lungs during the first two weeks was questionably a primary radiation 
effect. Hemorrhagic phenomena and necrotizing pneumonia became com- 
mon after the first few weeks and were considered secondary lesions. 

Other Organs. Lesions unequivocally and primarily attributable to 
ionizing radiation were not demonstrated in the liver parenchymal cells. 
Only secondary hemorrhagic phenomena and necrotizing lesions were ap- 
parent in the brain. During the first two weeks the adrenal suffered a de- 
pletion of cortical lipoid material, and in the following weeks the cortex lost 
its orange-yellow color and became thin. Cortical cells lost their usual 
foamy appearance and became granular, particularly in the outer zona glo- 
merulosa. Significant alterations were not seen in the medulla. In 25 
per cent of the males dying during the third to sixth weeks, there were large 
basophilic cells with prominent vacuoles in the pituitary glands. These cells 
are similar morphologically to those found in mammals following castration. 
In the second and third months, large basophilic cells were still present but 
only a few were vacuolated. Wilder and Maynard ® studied the available 
eyes of Japanese atomic bomb casualties and of experimental animals at 
Bikini. The lesions they noted included vacuolation and degenerative 
changes of the lens, and such obviously secondary systemic changes as con- 
junctival, preretinal and choroidal hemorrhages, serous exudates and septic 
choroiditis. 
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SUMMARY 


Blast injuries and burns account for approximately 85 per cent of the 
casualties from an atomic bomb explosion high in the air. Studies in Japan 
indicated that 90 per cent of all persons who needed medical care in the first 
week had burns and that 60 to 85 per cent of all patients were burned.° 
The ionizing radiation from an explosion of the Hiroshima or Nagasaki 
type is delivered in about 90 seconds, and 50 per cent of the total is delivered 
in the first second. Clinically significant amounts of radioactivity are not 
left in the target area following detonations of this type. Because ionizing 
radiation injuries are unique effects of the atomic bomb, these phenomena 
sometimes provoke emphasis out of proportion to the actual danger and 
thus create new psychologic hazards. 

On the day of the bombing the outstanding symptoms of the Japanese 
exposed to radiation were nausea and vomiting, followed soon by fever, 
leukopenia and diarrhea. Epilation, purpura and oropharyngeal lesions 
appeared about two weeks after exposure. Epilation was the surest external 
sign of exposure to ionizing radiation. 

The lymphoid and hematopoietic tissues, skin, genital organs and gas- 
trointestinal tract were most severely affected by ionizing radiation. Atro- 
phy of lymphoid elements in lymph nodes, tonsils, spleen and gastrointestinal 
tract was a prominent finding. Atrophy of the bone marrow was evident 
early, and in some cases it continued until death; in others, it was followed 
by focal or diffuse hyperplasia with maturation arrest. The pathologic se- 
quence of events in the bone marrow and lymphoid organs reveals the re- 
markable regenerative powers of the reticuloendothelial system. 

After treatment of the initial burns and traumatic injuries, the major 
therapeutic problems are hemorrhage and infection. Study of the Japanese 
material suggests that, if patients can be kept alive beyond six or eight 
weeks after exposure, regeneration of bone marrow will provide an ade- 
quate level of hematopoiesis in most cases. 
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DIAGNOSTIC DIFFICULTIES RELATING TO 
AMEBIASIS, WITH FIVE CASE REPORTS 


By V. J. Dorset, M.D., and J. B. Spriccs, M.D., Mobile, Alabama 


THE protean clinical manifestations of amebiasis are well described in 
the medical literature but may be misinterpreted. Ochsner and DeBakey * 
quote Craig in emphasizing the erroneous conception produced by the term 
“amebic dysentery.” They indicate that dysenteric symptoms are character- 
istic of one form of infection with Endamoeba histolytica, but that many 
patients with amebic infection display symptoms which often are believed 
due to some condition other than amebiasis. 

During the year 1950 there were 1,837 admissions to the U. S. Marine 
Hospital, Mobile, Alabama. A diagnosis of amebiasis was made in 29 of 
these admissions. Most of these cases of amebiasis presented the usual 
history and symptomatology of amebic dysentery, and were readily diag- 
nosed by competent microscopic examinations of fresh stools. Five cases 
were considered unusual and misleading, and these have been selected for 
presentation and discussion. 


Cast REporTS 


Case 1. A 30 year old white male was admitted complaining of nausea, vomiting 
and right lower quadrant abdominal pain of three days’ duration. There was no 
history of bowel abnormality except for a black stool at the onset of his illness. He 
had had amebic dysentery in 1944 while serving in the U. S. Army in India and was 
hospitalized for one month at that time, making a good recovery with no recurrence 
of symptoms. Examination on admission revealed marked tenderness and spasticity, 
localized in the right lower abdomen. Proctoscopic examination revealed no evidence 
of amebic ulceration of the lower sigmoid and rectum. Examination of a fresh stool 
specimen for ova and parasites was negative. On admission the leukocyte count was 
7,800 per cu. mm.; neutrophils, 76 per cent; lymphocytes, 20 per cent; monocytes, 
4 per cent. The patient was observed for 48 hours; his temperature rose to 101.4° F. 
and his leukocyte count to 11,400 per cu. mm. Pain and right lower abdominal 
quadrant signs increased in severity; he was believed to have acute appendicitis, and 
laparotomy was performed. The cecum was greatly thickened and a retrocecal pyo- 
genic abscess was present. The appendix was normal. Biopsy taken from the cecal 
wall was later reported as showing “granulation tissue, cause undetermined.” Post- 
operatively, the patient responded satisfactorily to amebacidal therapy consisting of 
emetine, aureomycin, chloroquine and Diodoquin. Some weeks postoperatively, a 
complement fixation test for amebiasis was positive. 


Comment: This patient presented the usual signs and symptoms of acute 
appendicitis. A history of amebic dysentery six years prior to his present 
illness caused particular emphasis to be placed upon amebiasis in the dif- 
ferential diagnosis. Despite this precaution, the diagnosis was not con- 


* Received for publication December 26, 1951. 
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firmed until operation and report of a complement fixation test for amebiasis 
some weeks later. 


Case 2. A 36 year old colored male underwent routine hemorrhoidectomy after 
a negative proctoscopy. One week postoperatively he developed generalized ab- 
dominal pain, nausea, vomiting and fever, and passed bright red blood by rectum. 
Examination showed an acutely ill patient with abdominal distention and generalized 
tenderness. Ten days after hemorrhoidectomy, exploratory laparotomy was done 
because of apparent right lower abdominal localization of pain. Leukocyte count at 
that time was 40,000 per cu. mm., with 82 per cent polymorphonuclear cells. At 
operation a moderate amount of seropurulent peritoneal fluid was found, and the 
appendix and cecum appeared to be involved in a generalized inflammatory process. 
Postoperatively, the patient cid poorly despite Wangensteen suction, parenteral peni- 
cillin, streptomycin, sulfadiazine and repeated blood transfusions. A predominantly 
polymorphonuclear leukocytosis as high as 80,000 per cu. mm. was noted. The 
patient died on the tenth day after laparotomy. Postmortem examination disclosed a 
diffuse necrotizing colitis with extensive ulceration and perforation, and generalized 
peritonitis. In addition, a gastrocolic fistula and a small amebic abscess of the upper 
lobe of the right lung were found. Scrapings from the colonic ulcers and the lung 
abscess revealed trophozoites of Endamoeba histolytica. 


Comment: This patient apparently developed an acute exacerbation of 
amebic colitis shortly after hemorrhoidectomy. Physical signs were local- 
ized in the right lower quadrant, suggesting appendicitis. Amebiasis was 
not recognized at laparotomy and the patient’s general condition was so poor 
that a thorough exploration was not done. The terminal course was com- 


patible with generalized peritonitis. Perforated peptic ulcer was considered 
as a possible etiologic factor. Stool examination was not done, inasmuch 
as the rectal bleeding was thought due to the previous hemorrhoidectomy. 
Progression of the acute amebic colitis resulted in perforation, generalized 
peritonitis and death. 


Case 3. A 46 year old white male was admitted complaining of generalized ab- 
dominal pain for two months. He gave a history of having spent three years as a 
Japanese prisoner of war in the Philippines. Examination disclosed a large tender 
mass in the right upper abdomen which extended into the epigastrium. Stools were 
positive for trophozoites of Endamoeba histolytica. Emetine, aureomycin and Dio- 
doquin were given. Subsequently, repeated stool examinations were negative for E. 
histolytica. The abdominal mass which was believed to be an enlarged liver continued 
to be evident, and chest x-rays showed persistent elevation of the right diaphragm, 
suggestive of amebic hepatitis. The patient later developed signs and symptoms of a 
partial low intestinal obstruction. A barium enema (figure 1) revealed marked nar- 
rowing of the lumen of the transverse colon, thought to be due to neoplasm, although 
the roentgenologist suggested that with findings of amebiasis one should consider an 
ameboma. Laparotomy disclosed that the liver was normal in size and appearance. 
The mass, which had previously been considered to be within the liver, actually con- 
sisted of granulomatous tissue involving the transverse colon, greater omentum, 
mesentery and several loops of small bowel. A biopsy of this friable mass was taken 
and a cecostomy was done. Pathologic study of the biopsy showed only nonspecific 
granulation tissue. Amebacidal drugs were again administered and the patient im- 
proved. A barium enema (figure 2) several weeks later showed no further evidence 
of obstruction of the transverse colon. The cecostomy was closed and the patient's 
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Fic. 2. Case 3. Barium enema six weeks after laparotomy. 
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subsequent course was uneventful. Complement fixation test for amebiasis was nega- 
tive two months after laparotomy. 


Comment: This patient on admission was treated for amebiasis, but sub- 
sequently developed symptoms of intestinal obstruction. Contrast roent- 
genograms of the colon indicated a lesion which could not be differentiated 
from carcinoma. The correct diagnosis of ameboma was established by 
operation and by the patient’s response to amebacidal therapy. 


Case 4. A 33 year old white male was admitted complaining of fever, general 
malaise, loss of weight and right upper quadrant abdominal discomfort of four months’ 
duration. He stated that during the previous 12 months he had consumed from a 
pint to a quart of whiskey daily. On examination he was found to exhibit pallor, 
asthenia, moderate jaundice, a smooth red tongue, a greatly enlarged liver extending 
down to the level of the umbilicus and abdominal shifting dullness. Pertinent labora- 


Fic. 3. Case 4. Posteroanterior x-ray of chest. 


tory data disclosed the following: hemoglobin, 50 per cent; erythrocytes, 2,600,000 
per cu. mm.; total serum protein, 7 mg. per cent; albumin, 3.3 mg. per cent; globulin, 
3.7 per cent; serum cephalin cholesterol flocculation test, 1 plus; icterus index, 24. 
Five stool examinations were negative for ova and parasites. X-rays of the chest 
(figures 3 and 4) showed a domelike elevation of the anteromedial aspect of the right 
leaf of the diaphragm. Emetine, chloroquine, Diodoquin and aureomycin were given, 
with improvement. Complement fixation test for amebiasis was positive. 


Comment: On admission, this patient presented many of the usual signs 
and symptoms associated with Laennec’s cirrhosis of the liver. Amebacidal 
therapy was begun after a diagnosis of amebic abscess of the liver was sug- 
gested by chest x-rays showing doming of the right leaf of the diaphragm. 
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The patient improved under treatment. Diagnosis was further confirmed 
by a positive complement fixation test for amebiasis. 


Case 5. A 39 year old white female was admitted complaining of a cough pro- 
ductive of rusty sputum, and of fever and right chest and shoulder pain of one week’s 
duration. She had been treated by her family physician with penicillin and sulfa- 
diazine without benefit. Two days prior to admission she developed cramping ab- 
dominal pain and loose stools. On admission her temperature was 103.4° F., there 
were physical signs of consolidation at the base of the right lung, and her abdomen 


Fic. 4. Case 4. Lateral view of chest. 


was distended. X-ray of the chest (figure 5) showed elevation of the right dia- 
phragm and a pneumonitis of the lower right lung. Stool examination revealed many 
trophozoites of E. histolytica. Leukocytosis varied from 30,000 to 39,000 per cu. mm., 
with 95 per cent neutrophils. Emetine, aureomycin and Diodoquin were given in the 
usual doses, with prompt improvement. After subsidence of the abdominal tenderness 
and distention, palpation revealed hepatomegaly which previously had not been noted. 
Six months later, complement fixation test for amebiasis was negative. Chest x-ray 
at this time (figure 6) showed marked improvement. 
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Fic. 5. Case 5. Chest x-ray on admission. 


Comment: The onset of this patient's illness and her physical findings 


were quite compatible with a diagnosis of pneumonia. Positive stool ex- 
amination for EF. histolytica established the correct diagnosis. Further 
inquiry into the patient's past history revealed that two years previously she 


Fic. 6. Case 5. Chest x-ray six months later. 
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had been in China and Guam for several months. Amebacidal therapy 
resulted in prompt improvement. 


DiscussION 


These cases caused considerable diagnostic difficulty, inasmuch as they 
were confused with acute appendicitis, perforated peptic ulcer, intestinal 
obstruction due to carcinoma of the colon, Laennec’s cirrhosis and pneu- 
monia. Correct diagnoses were established early in four cases, with satis- 
factory response to full courses of amebacidal drugs. In the remaining case, 
a correct diagnosis was apparent only at postmortem examination, which 
disclosed an acute fulminating amebic colitis with perforation and generalized 
peritonitis. It is believed that this latter case should be considered a pre- 
ventable death, since stool examination was not done. 

The difficulty in distinguishing appendicitis and amebiasis of the right 
colon has been frequently emphasized in the literature." Amebiasis of the 
cecum may be present without diarrhea and with negative stool and procto- 
scopic examinations.’ Fluoroscopic examination of the barium filled colon 
may be a diagnostic aid in amebiasis. However, in most cases this pro- 
cedure is of little assistance. Druckman and Schorr * state that the diagnosis 
of amebic involvement of the colon as distinguished from carcinoma may be 
suggested by noting on barium enema examination (1) a relatively long 
area of gut involved, (2) often multiplicity of lesions, (3) incompleteness 
of narrowing, (4) slight or absent previous distention, (5) gradual merg- 
ing of the defect with normal contours, (6) incomplete loss of elasticity and 
normal relief pattern, (7) complete or partial restoration after specific 
therapy. 

It is known that a fairly high percentage of cases of hepatic amebiasis 
give neither a present nor a past history of dysentery.* Furthermore, stool 
and proctoscopic examinations are frequently not diagnostic. This aspect 
of the disease is well emphasized in a recent paper by DeBakey and Ochsner,* 
who discussed their findings in 263 cases of hepatic amebiasis during the past 
20 years. Chest x-ray is frequently of aid in the diagnosis of amebic hep- 
atitis and liver abscess."* Elevation and doming of the anteromedial aspect 
of the right leaf of the diaphragm and obliteration of the cardiophrenic angle 
and the anterior costophrenic angle are usually due to amebic liver abscess. 
There may be an associated right basilar pneumonitis. 

The complement fixation reaction for amebiasis has proved to be of 
diagnostic aid. Its reliability, particularly in cases of amebiasis of the liver, 
as performed by the Communicable Disease Center, the National Institutes 
of Health and the Army Medical Center, appears to be well substantiated 
in the literature.‘ Terry and Bozicevich * have reported fully on this subject 
in connection with amebic hepatitis and liver abscess. However, it is recog- 
nized that clinical decisions must often be made before a report of this test 
can be obtained. 
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It is apparent that the clinical diagnosis of amebiasis may be difficult. As 
stressed by many observers, a prompt and correct diagnosis depends pri- 
marily upon an awareness of the varied manifestations of amebiasis and upon 
the clinical foresight to obtain confirmation by certain laboratory studies. 


SUMMARY 


Five cases are presented to demonstrate some of the intestinal and extra- 
intestinal complications of infection with E. histolytica which are easily con- 
fused with other more common conditions. Certain differential points lead- 
ing to the diagnosis of amebiasis are discussed. 


The complement fixation tests reported in this paper were performed by the Communi- 
cable Disease Center of the U. S. Public Health Service at Chamblee, Georgia. 
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TERRAMYCIN IN ACTIVE DIARRHEAL AND 
DYSENTERIC AMEBIASIS * 


By W. A. Sopeman, B.S., M.D., F.A.C.P.,7 New Orleans, Louisiana, R. N. 
Cuaupuuri, M.B., M.R.C.P. (Edin.), T.D.D. (Wales), and D. 
Banerjee, M.B., D.T.M.&H. (Lond.), M.R.C.P. (Edin.), 
Calcutta, India 


A number of reports **** have indicated that terramycin is efficient in 
the treatment of colonic amebiasis. Although some instances of active diar- 
rhea and dysentery were included in these reports, most of the patients de- 
scribed had low grade colonic infections and were in the nondysenteric stage. 
For this reason the authors are reporting their experiences with this drug 
in the treatment of 16 patients with active diarrhea or dysentery. 

Six of these patients (table 1, patients 1 through 6) were observed by 
one of us (W. A. S.) in the Tulane University of Louisiana at New Orleans. 
The 10 remaining patients were studied by all three authors on the service 
of one of us (R. N. C.) at the School of Tropical Medicine, Calcutta. 
Patient 4 was a Negro. In the Calcutta group, all were Indians. 

Table 1 sets forth the pertinent data on each patient. In each instance 
active diarrhea or dysentery was present at the time of treatment. The term 
“dysentery,” as used in this report, includes instances in which frequent loose 
stools contained, macroscopically, large amounts of blood and pus. Thirteen 
of the 16 patients complained of tenesmus and griping. In every instance 
Endamoeba histolytica trophozoites were demonstrated by microscopic ex- 
amination of the stool or aspirates from amebic ulcers in the colon. In two 
of the patients (cases 8 and 14), trophozoites were not found in the pretreat- 
ment stools but were demonstrated in specimens obtained sigmoidoscopically 
before treatment and in the stools in the first three days of treatment. 

In each instance terramycin was the only specific therapy given initially, 
although patients 8 and 16 subsequently received other drugs, as indicated 
in the table. All patients received general supportive and symptomatic 
measures, and in four of the patients intravenous fluids were used. None 
of the patients received opiates, bismuth or other preparations commonly 
used to solidify stools. Table 1 summarizes briefly the progress of the pa- 
tients, the dosage of terramycin and the results obtained. 

Symptoms were promptly controlled in all instances, including patient 16, 
whose case is discussed further below. The frequency of stools was markedly 
reduced, often within 24 to 48 hours. Generally, by the fourth day stools 

* Received for publication January 2, 1952. 

From the Department of Tropical Medicine, School of Medicine, Tulane University of 
Louisiana, New Orleans, Louisiana, and the School of Tropical Medicine, Calcutta, India. 


+ Visiting Lecturer in the Medical Sciences, 1951-1952, at the School of Tropical Medi- 


cine, Calcutta, India. 
The terramycin used in this study was supplied by Chas. Pfizer & Co., Inc. 
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were formed. In patient 13, who continued to pass blood and mucus for 
six days, loose stools continued throughout the therapeutic period, to become 
formed 15 days after the drug was stopped. From the fourth day on, 
specimens were persistently negative for E. histolytica. In general, blood 
and mucus disappeared by the third or fourth day and stools also became 
negative for amebae in this same time interval. In seven patients examined 
sigmoidoscopically from the fourth to the seventh day, healing ulcers were 
observed from which E. histolytica, previously easily demonstrated, was not 
obtained. 

The follow-up studies for parasitologic cure were short and inadequate. 
In the first six patients, they extended to two and a half months, in the re- 
mainder from three to five weeks. Patients 2 and 4 were found to harbor 
E. histolytica cysts. In patient 8, reappearance of loose stools on the eighth 
terramycin day prompted the exhibition of enteroquinol. However, E. 
histolytica was not found and the loose stools may have been the consequence 
of terramycin therapy rather than of reactivated amebiasis. Patient 16 
definitely relapsed symptomatically under terramycin therapy. At first he 
improved, and the diarrheal stools became soft on the sixth day and formed 
on the eighth. After the fourth day, E. histolytica could not again be 
demonstrated until diarrhea reappeared on the tenth day. Motile tropho- 
zoites were then found. Terramycin was stopped and emetine started. The 
symptoms were controlled and stools became negative under this treatment. 
This patient is the only one in the entire group in whom organisms appeared 
during therapy. He can be classed as a definite failure with terramycin. 

Certain manifestations of the toxicity of terramycin were encountered. 
Patient 1 developed nausea and vomiting on the eighth and ninth days of 
treatment. Patient 15 had similar symptoms from the seventh day on. 
They subsided two days after treatment was completed. In patient 8, loose 
stools reappeared on the eighth day, as already described above. Similarly, 
patient 5 developed some looseness of the stools on the tenth day of therapy, 
after they had been of normal consistency for four days. Reéxamination of 
the stools showed no organisms. She refused a repetition of sigmoidoscopy 
and in five days the stools were again normal in consistency. Patient 13, 
who showed blood and mucus until the sixth day, continued to have loose 
stools throughout treatment, possibly, but not definitely, as the result of 
terramycin. 

Discussion 


Results in the above 16 patients attest the efficacy of terramycin in ac- 
tive diarrheal and dysenteric amebiasis. In each, symptoms were promptly 
controlled, and in only one (patient 16) was the drug entirely a failure. 
Toxic manifestations appeared in five patients but in no instance caused 
termination of treatment. 
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Reports of the use of terramycin in active amebic dysentery are few, and 
data on patients’ progress sketchy. Most and Van Assendelft * mentioned, 
but did not describe, five “severe’’ cases and indicated that the clinical re- 
sponse to terramycin was as satisfactory as with emetine. Ruiz Sanchez 
and his associates * reported that in 20 patients, eight of whom were in an 
active phase, 15 showed no parasites after the first day’s treatment and the 
rest were clear in 48 hours. ‘They gave the drug for from four to six days. 
Killough and Magill ° obtained prompt clinical responses in a group of dys- 
enteric patients. All in all, these reports indicate that the clinical response 
to terramycin in active colonic amebiasis is favorable and prompt. 

Our results not only confirm these statements but also present data on 
the progress and sigmoidoscopic findings as well as upon the parasitologic 
response in the stools. Our patients were invariably better by the second 
day. Abdominal distress began to disappear, stools were reduced in fre- 
quency, blood disappeared and parasites were no longer found. By the 
fourth day, stools were becoming formed and sigmoidoscopy showed re- 
duction in size and healing of ulcers. At the 10-day or 12-day examina- 
tions, the ulcers were healed and little reaction remained. One patient 
continued to pass blood and mucus until the sixth day, and in another 
the entire clinical picture recurred as the course of terramycin ended. 

Some work has been done to determine satisfactory dosage. Most and 
Van Assendelft * obtained their best results with dosage schedules of 35 
mg./ Kg. body weight daily in divided doses. In practice they used 2.0 gm. 
daily in patients weighing over 75 pounds and 1.0 gm. daily below that 
figure. In our New Orleans group, the latter practice was generally fol- 
lowed. Patient 1, a child weighing 48 pounds, was given 1.0 gm. rather 
than the 0.75 gm. called for on the basis of 35 mg./Kg. body weight. In 
the Calcutta series, because of the generally lesser body weight of the pa- 
tients, and in order to conserve drug, dosage was calculated more closely 
upon a weight basis. All the patients in this group received 35 mg./Kg. 
body weight, or more, except patient 12, who received 20 mg./Kg., and 
patient 9, who received 32. Patients 7, 8 and 9 were treated for only seven 
days. Results in these three patients were essentially the same as in the 
rest, but a series of three is not large enough to permit statistical analysis. 
Patient 16, the symptomatic failure in the group, received 1.5 gm. daily for 
10 days. On a body weight basis, this represents 37 mg./Kg. body weight 
daily. The failure, therefore, cannot be laid to inadequate dosage as com- 
pared to the other patients. 


The literature is somewhat contradictory regarding ultimate parasitologic 
cure. The Mexican paper * reported that stools were examined after two 
weeks and all were negative. The publication of Most, Tobie, Bozicevich 
and Reardon ' carried the title, “Terramycin 100% Effective Against Ame- 
biasis,” and follow-up studies extended to two and a half to six months 
without relapse. In this report the vast majority of the patients were ap- 
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parently of the carrier type. In a later publication, Most and Van Assen- 
delft * found one parasitologic relapse after a dose of 2 gm. a day. Our re- 
sults suggest a lesser efficiency of terramycin in parasitologic cure, for 
parasites were found in the stool of one patient one month after treatment 
and of another at two and a half months, and motile trophozoites were ob- 
tained from a third patient on the tenth day of treatment. Since Most and 
Van Assendelft did not report the clinical type of the patient developing 
the relapse, a comparison on this basis cannot be made. However, our find- 
ings are similar to those of Killough and Magill, who observed recurrences 
of organisms in two of five dysenteric patients in a three to five month 
follow-up period, and in one of these dysenteric symptoms recurred. Both 
of our patients who subsequently showed cysts in the stools had returned 
home in the follow-up period, so that reinfection was possible. One of 
Killough and Magill’s patients who had a relapse had been continuously 
hospitalized, however, making such a possibility unlikely. 

The promptness of the clinical response to terramycin indicates a definite 
place for this drug in the treatment of diarrheal and dysenteric amebiasis. 
In this phase of the disease, emetine has been the only drug available for 
prompt control of symptoms, although recently aureomycin has been re- 
ported as giving similar results.° In our patients terramycin satisfactorily 
replaced emetine, which has much more serious toxic effects. Emetine is 
notorious for control of active symptoms and frequent failure of parasitologic 
cure. Our results suggest that, in this latter respect, terramycin may be 
even more efficient than emetine. However, the data are not yet sufficient 
to settle this point, and further study is necessary. 


CONCLUSIONS 


1. In the present group of 16 patients with diarrheal and dysenteric 
amebiasis, terramycin was an efficient drug and successfully replaced emetine 
in therapy. One symptomatic failure, controlled by emetine, is reported. 

2. The progress of the patients and the course of the healing process 
under terramycin therapy are described. 

3. The present data do not confirm the extremely high rates of parasito- 
logic cure previously reported. More data are necessary finally to evaluate 
this point and to differentiate relapse from reinfection. 

4. In five patients terramycin toxicity was encountered. In no instance 
did these manifestations cause termination of treatment. 
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THE USE OF PARA-AMINOSALICYLIC ACID (PAS) 
IN THE TREATMENT OF INTESTINAL 
TUBERCULOSIS * 


By Irving N. Worrson, M.D., Worcester, Massachusetts 


INTESTINAL tuberculosis is a common complication of pulmonary tuberc- 
ulosis. It is found in 65 to 80 per cent of tuberculous patients at autopsy,‘ * 
and its incidence in living patients is generally 15 to 2U per cent.”” In one 
large group of indigent patients Granet* found roentgen-ray evidence of 
enteritis in 38 per cent. Most authors agree that the complication is more 
common in younger patients and that the incidence varies with the extent 
of the pulmonary disease. 

The diagnosis may be suspected in a patient with active pulmonary 
tuberculosis who develops gastrointestinal complaints of any nature, as ano- 
rexia, nausea, vomiting, abdominal pain, diarrhea or constipation. It is not 
generally appreciated, however, that intestinal tuberculosis frequently may 
be present without any complaints referable to the gastrointestinal tract. 
Crawiord and Sawyer * reported that 34 per cent of their cases, proved at 
autopsy, had no gastrointestinal symptoms during life. In Salkin and 
Cadden’s * autopsy series, 10 per cent had been asymptomatic. Other au- 
thors *'*"* have also pointed out the frequency of proved intestinal tuber- 
culosis without gastrointestinal symptoms. One helpful clinical observation 
is failure to gain weight despite improvement in pulmonary disease. This 
is frequently noted in patients with intestinal involvement,"** although 
even this constitutional symptom may be lacking. The clinician's diffi- 
culties are increased further by the frequency of gastrointestinal complaints 
among tuberculous patients who do not have detectable intestinal disease.” "' 

The most useful physical signs in the diagnosis are the poor nutritional 
status of the patient and tenderness on deep palpation over the right lower 
quadrant of the abdomen. Sigmoidoscopic examination occasionally may 
reveal ulcerations.” ** ** 

Because of the inconstant clinical picture, the diagnosis rests upon the 
roentgenologic demonstration of spasm, hypermotility or deformity in the 
ileocecal region. Although some workers prefer the barium enema for 
this purpose, the majority seem to favor the barium meal. Laboratory 
demonstration of tubercle bacilli in the stool is useless because the patients 

* Received for publication October 26, 1951. 
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usually have positive sputa, and bacilli may enter the gastrointestinal tract 
by the oral route. 

Until recently, the treatment of intestinal tuberculosis was nonspecific. 
Dietotherapy, heliotherapy, calcium gluconate, pneumoperitoneum and other 
agents all had their proponents. The multiplicity of therapeutic approaches 
would seem to have indicated the lack of one satisfactory approach. With 
the advent of chemotherapy, a new era in the treatment of intestinal tuber- 
culosis appeared. With the use of streptomycin, several groups ‘***"° 
have reported gratifying clinical and x-ray improvement in this disease. 

However, the use of streptomycin in the treatment of intestinal tubercu- 
losis has some disadvantages. In the over-all management of a case, it 
may be advisable to prevent the patient's becoming resistant to the thera- 
peutic effects of the drug. This might be badly needed at a later date in 
the treatment of the pulmonary disease, especially if resectional surgery is 
contemplated. Therefore, it may be necessary to withhold streptomycin 
despite the presence of proved enteritis. Furthermore, some patients al- 
ready may have received streptomycin and be resistant to its action at the 
time the intestinal lesion is discovered. A few patients cannot tolerate 
streptomycin because of allergy to the drug. For these reasons it is ad- 
vantageous to have an alternate chemotherapeutic agent available. 

The use of para-aminosalicylic acid (PAS) in the treatment of intestinal 
tuberculosis has been described in two series of cases from Sweden. In 
1949, Carstensen and Sjolin ** reported the results of such therapy in 22 
patients. In 19, obvious clinical improvement occurred, with disappear- 
ance of gastrointestinal symptoms in two to four weeks. Roentgenograms 
of the gastrointestinal tract were taken in 11 cases, and improvement was 
noted in five. Treatment was carried out with powdered PAS, 10 to 14 
gm. daily, for periods generally greater than six months. Nausea, vomit- 
ing and liquid stools occurred as a result of the medication in some cases 
but were not serious. 

One year later, Kallqvist ‘’ reported a series of 22 cases. He also noted 
marked clinical improvement. Abdominal pain was present in 18 patients 
and disappeared within one to eight weeks after the start of PAS. Of 18 
patients studied by contrast enema and meal, all showed marked radio- 
graphic improvement, 10 having complete regression of the lesion. Kall- 
qvist used PAS in the form of a coated granulate, 14 gm. daily, which is 
equivalent to 9.8 gm. of PAS. The duration of treatment varied but was 
generally from three to five months. 

Because of the striking results obtained by the Swedish investigators 
and since confirmatory data from workers in this country have not yet ap- 
peared, it is felt the following experiences with a small number of cases 
are worthy of report. 

The three patients to be discussed were all white male veterans with 
far advanced active pulmonary tuberculosis who developed symptoms and 
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roentgenographic evidence of intestinal tuberculosis. This was treated 
with PAS in doses of 12 to 16 gm. daily, depending on the tolerance of 
the patient to the drug. Except for the first six weeks of the treatment 
of case 1, the PAS was given as the sodium salt, as this preparation is 
much better tolerated than the suspension of PAS powder. The drug was 
given four months in the first two cases and five months in the third. 
Troublesome reactions to the drug occurred only in case 1. Here, frequent 
interruptions were necessary because of the appearance of gastrointestinal 
complaints, which would disappear as soon as the PAS was temporarily 
withheld. 


Case Reports 


Case 1. This 42 year old patient had had known bilateral caseocavernous tuber- 
culosis for one year when, in March, 1950, he had an attack of nausea, vomiting, 
crampy periumbilical pain and severe diarrhea lasting two weeks. In 1945, while 
stationed in the Philippines, he had a two week episode of diarrhea, as did large 
numbers of other soldiers in his unit. He was kept on duty and recovered unevent- 
fully with symptomatic treatment. Since then there had been yearly episodes of 
diarrhea lasting two or three days. Between these attacks the stool had been normal, 
and there had been no abdominal pain. The patient, a chronic alcoholic and divorced, 
usually ate in restaurants. 

Examination of the abdomen in March, 1950, disclosed moderate tenderness 
on the right at the level of the umbilicus. Low grade fever, up to 99.6° F., was 
frequently present in the evening. Five stool examinations were negative for 
amebae, and no occult blood was found. Sigmoidoscopy was negative, except for 
muscle spasm, and a barium enema was negative. The diarrhea was treated sympto- 
matically and disappeared in two weeks, as did the nausea and vomiting. However, 
during the next few months the patient continued to have attacks of mild crampy 
periumbilical pain twice weekly, lasting a day. Right-sided abdominal tenderness 
persisted, and evening temperatures of 99° to 99.5° F. were often noted. In June, 
a barium meal (figure 1A) revealed irregularity of the cecum and ascending colon, 
interpreted as highly suggestive of intestinal tuberculosis. Peritoneoscopy (by Dr. 
John J. Cincotti) showed areas suggestive of localized tuberculous peritonitis located 
on the cecum. 

PAS was started in July. The patient received the drug for a total of 115 days. 
Many interruptions were necessitated by the appearance of lower abdominal cramps 
and diarrhea, which would disappear as soon as the PAS was temporarily withheld. 
The course therefore, was not completed until December. 

After three weeks of medication, the attacks of cramipy periumbilical pain dis- 
appeared, along with the right-sided abdominal tenderness. The patient noted 
marked improvement in his appetite, which he had not previously regarded as poor. 
The temperature became normal. His weight had been drifting downward since 
February, 1950, but while on the PAS there was a gain of 17 pounds in weight, 
half of this occurring before pneumoperitoneum was discontinued in September, 
1950. Barium meal in December, 1950 (figure 1B) was negative. No striking effect 
was noted on the roentgen-ray of the chest. 


Comment: This patient demonstrated disappearance of abdominal pain, 
tenderness and low grade fever with PAS, and he showed an increased 
sense of well being and a substantial gain in weight. The barium meal 


Fic. 1A is a barium meal, and figures 24 and 3A are barium enemas of cases 1, 2 and 3, 
respectively, at the start of PAS therapy. In each case there is irregularity, narrowing 
and loss of haustrations of the cecum and proximal ascending colon. 

Figures 1B, 2B and 38 are the corresponding roentgenograms at the end of therapy. 
No abnormalities are evident. 
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became normal, furnishing further objective evidence of a therapeutic re- 
sponse. While discontinuation of a pneumoperitoneum is often followed by 
disappearance of gastrointestinal complaints and by gain in weight, these 
occurred before the pneumoperitoneum was abandoned. It is of some in- 
terest that a barium enema was negative at the onset of symptoms in Feb- 
ruary, while a barium meal was subsequently positive. This suggests that 
the meal is more likely to reveal the changes of intestinal tuberculosis, a point 
that has been mentioned by others.” * 

The episode of diarrhea in the Philippines is thought to be unrelated 
to the present illness, as it appeared during an outbreak, and diarrhea was 
a common complaint in that region. The yearly diarrhea since then is 
not regarded as excessive in view of the patient’s social history. 


Case 2. This 27 year old patient had had bilateral cavitary tuberculosis since 
1948. In February, 1950, he noted crampy periumbilical pain, aggravated by eating 
and drinking. He continued to have one stool daily but noted that this was fre- 
quently watery. A bland diet afforded only temporary relief, and by June, the pain 
was almost constantly present. Sigmoidoscopy performed elsewhere at this time 
was negative. In July the patient was admitted to Rutland Veterans Administration 
Hospital. Abdominal examination at this time disclosed marked tenderness in the 
epigastrium and in the right lower quadrant, without any spasm. Barium enema 
revealed marked irregularity and poor filling of the cecum (figure 2A). PAS was 
started in August and continued without interruption for four months. Two weeks 
after the start of the drug there was marked improvement in the gastrointestinal 
symptoms. The stool became normal in consistency. At the end of seven weeks the 
severe abdominal pain had disappeared. Slight periumbilical and right lower quad- 
rant tenderness persisted throughout the entire course but disappeared two weeks 
after its completion. An 8 pound gain in weight took place during the administra- 
tion of the PAS. Barium enema at the end of treatment (figure 2B) was negative. 
Barium meal at the same time also revealed disappearance of spastic irregularity in 
the cecal region and the return of haustral markings, but slight narrowing of the 
lumen of the cecum and lower ascending colon was noted. In March 1951, another 
barium meal was normal. A roentgenogram of the chest showed no change. 


Comment: This patient had clinical and roentgenographic evidence of 
intestinal tuberculosis and responded very well to the course of PAS. While 
the marked changes on the barium enema disappeared, minimal changes were 
noted after a barium meal at the end of treatment but disappeared two 
months later. 


Case 3. This 24 year old patient had been admitted to Rutland Veterans Ad- 
ministration Hospital three times since 1948, with bilateral pulmonary tuberculosis. 
He had been treated with bed-rest, streptomycin and pneumoperitoneum, without 
improvement. In April, 1949, he had had lower abdominal cramps and diarrhea. 
At that time, x-rays following a barium meal were indicative of intestinal tubercu- 
losis. The symptoms disappeared following a course of streptomycin given for his 
pulmonary disease. The tubercle bacilli in his sputum were subsequently found to 
be resistant to streptomycin. 

In March, 1950, severe lower abdominal pains and diarrhea appeared. By 
April, the patient was having four to five watery bowel movements daily, and 
cramps were constantly present. Fever up to 103° F. developed. The abdomen 
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was tender throughout and thought to be of “doughy” consistency. Barium enema 
showed irregularity and poor filling of the ileocecal region. Despite the presence 
of resistant organisms in the patient’s sputum, he was given dihydrostreptomycin 
for six weeks along with two shorter courses of Chloramphenicol. On this régime, 
the fever returned to normal and the diarrhea gradually disappeared. However, 
only minimal improvement of the abdominal pain took place, and a 10 pound loss of 
weight occurred during treatment. Both drugs were discontinued in June because 
the patient developed a very dry, itching skin. His pneumoperitoneum was also 
discontinued, and the patient was observed for the next two months. 

During this period of observation, the abdominal pain and tenderness remained 
severe and constant. The weight was unchanged, and occasional vomiting appeared. 
Barium enema two months after the discontinuation of the dihydrostreptomycin, in 
August (figure 3A), showed improvement when compared to the films taken before 
the chemotherapy. However, poor filling and loss of haustrations of the cecum 
persisted. 

PAS was started in August and continued for five months. Shortly after the 
start of this therapy the patient began to gain weight, gaining 12 pounds during the 
next five months. The abdominal pain lessened slightly in severity but was still 
severe. However, two weeks after the completion of the course of PAS, the ab- 
dominal pain disappeared entirely except for occasional gaseous distress. Slight 
tenderness on deep pressure to the right of the umbilicus was present. Sigmoidos- 
copy in January, 1951, was negative. Peritoneoscopy performed the same month 
(by Dr. John J. Cincotti) revealed a small amount of free fluid and many peritoneal 
adhesions, but no tubercles were seen. Barium enema upon completion of the 
course was negative (figure 3B). Barium meals in December, 1950, were interpreted 
as negative, although there was minimal spasticity of the terminal ileum, thought to be 
within normal limits. The same findings were present in a small bowel series per- 
formed in March, 1951. During the course of PAS there was marked improvement 
of the pulmonary disease on the right side, with almost complete disappearance of a 
possible tension cavity. However, the disease on the left side remained extensive. 
with multiple cavitations. Sputum remained positive for tubercle bacilli. 


Comment: This patient first developed symptoms of intestinal tubercu- 
losis in April, 1949. These responded to streptomycin, given for his pul- 
monary disease. Almost one year later, gastrointestinal symptoms re- 
curred and responded partially to dihydrostreptomycin and Chloramphenicol. 
Since the organisms in the patient’s sputum were resistant to streptomycin, 
it is uncertain which of the two drugs was responsible for the improvement. 
It is possible that the intestinal tract may have been infected originally with 
sensitive organisms which were still present when the gastrointestinal symp- 
toms reappeared. On the other hand, the possibility of a superimposed 
nontuberculous infection responsive to Chloramphenicol must also be con- 
sidered. 

Despite the partial improvement, severe abdominal pain persisted, and 
the patient lost weight which he failed to regain during the next two months 
of observation. Roentgenographic evidence of intestinal tuberculosis was 
still present on barium enema. With the course of PAS, the abdominal 
pains virtually disappeared, a gain in weight took place, and the barium 
enema returned to normal. 
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DISCUSSION 


The beneficial effect of the PAS on these three patients is indicated in 
several ways. Abdominal pain of mild to marked severity had been present 
for periods of from four to six months. With the administration of PAS, 
this disappeared completely in the first two cases, while very mild gaseous 
distress persisted in the third. This striking effect on the abdominal pain 
occurred after one to two months of treatment with PAS in the first two 
cases, and after five months in the third. In all the patients a gain in 
weight began shortly after the institution of the therapy, ranging from 8 
to 17 pounds. This gain in weight is of increased significance against a 
background of failure to gain for months previously. Physical signs of 
abdominal tenderness disappeared in the first two patients and diminished 
markedly in the third. 

Most striking, however, is the marked roentgenographic improvement 
that took place in all the patients. The classic roentgenographic evidence of 
intestinal tuberculosis disappeared within four to six months of the initia- 
tion of PAS therapy. Only in the barium meal of case 3 was any suggestive 
abnormality noted. Here slight spasm of the terminal ileum was present. 
This could have been within normal limits, but in view of the extent of the 
previously present disease it more probably represents persistent abnormality. 
This same patient also had gaseous discomfort and minimal abdominal 
tenderness after treatment. 

The improvement manifested by these patients cannot be ascribed to 
improvement of the pulmonary lesions. The first two patients showed 
essentially no change in their far advanced pulmonary tuberculosis during 
the course of PAS. The third patient did show marked improvement on 
one side, but still had multiple cavities on the contralateral side, with a 
positive sputum. 

Although the number of cases is small, it would appear justified to con- 
clude that the improvement in these cases would not have occurred spon- 
taneously. Before the advent of chemotherapy, Williams * stated that 10 
per cent of cases originally positive on x-ray for intestinal tuberculosis even- 
tually became negative. Bellinger ° treated a large number of patients with 
intestinal tuberculosis with the best treatment then available. He noted a 
change from a positive to a negative barium meal in 50 per cent of his pa- 
tients, the average taking 13 months to accomplish this. In view of the slow 
and inconstant improvement with these older methods of therapy, the rapid 
improvement in all three cases reported herein would seem significant. It 
should be noted that none of these three patients received a bland diet, one 
received a high caloric diet, and none received supplementary vitamins. 

Because of the persistence of the pulmonary lesions, the possibility of a 
return of the intestinal tuberculosis through reinfection from the lungs must 
always be borne in mind. It will be noted that case 3 presents suggestive 
evidence of such a course of events after treatment with streptomycin one 
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year before he received PAS. At that time, gastrointestinal symptoms dis- 
appeared and then returned almost one year later, when they responded to the 
PAS. Occasional relapses have been noted by others after treatment with 
either streptomycin or PAS. Such a course of events is entirely consistent 
with our knowledge of the pathogenesis of intestinal tuberculosis. 


SUMMARY AND CONCLUSIONS 


1. Three patients with clinical and roentgenographic evidence of in- 
testinal tuberculosis were treated with PAS. The drug was generally given 
as the sodium salt, 12 to 16 gm. daily, for four to five months. 

’ 2. Striking clinical and radiographic improvement occurred in all three 
cases. In two cases, symptoms, signs and roentgenographic abnormalities 
disappeared entirely, while in the third and most severe case minimal abnor- 
malities persisted. Improvement was first noted a few weeks after the start 
of the PAS and continued as late as several weeks after the completion of the 
course. 

3. No toxic manifestations due to the drug were noted except for ab- 
dominal cramps and diarrhea, which disappeared as soon as the PAS was 
temporarily withheld. It was not necessary to discontinue the drug per- 
manently. 

4. Since far advanced pulmonary disease was still present in all the cases 
after the completion of the course of PAS, a return of the signs and symp- 
toms of intestinal tuberculosis is a definite possibility. 

5. It is concluded that PAS is a useful drug in the treatment of intestinal 
tuberculosis. Its use is indicated in streptomycin-resistant patients, in pa- 
tients allergic to streptomycin, and in patients from whom it is desirable to 
withhold streptomycin in order to maintain streptomycin sensitivity for the 
future management of the pulmonary disease. 


: 


ADDENDUM 


Barium meals were again performed in October, 1951, on cases 1 and 3, 
and were normal in both instances. 
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OBSERVATIONS ON THE VIGOROUS DIAGNOSTIC 
APPROACH TO SEVERE UPPER GASTRO- 
INTESTINAL HEMORRHAGE * 


By Eppy D. Pater, Lt. Col., M.C., F.A.C.P., Washington, D. C. 


In the military services, the diagnostic problem presented by the patient 
with severe upper gastrointestinal hemorrhage is as a rule somewhat more 
difficult than that ¢ncountered in general civilian practice, because ordinarily 
prior to hemorrhage the patient has been entirely well. Only occasionally 
is there a history of previously diagnosed abdominal disease to help the 
clinician locate the source of bleeding. The peace-time Armed Forces ordi- 
narily do not retain men who are discovered to have many of the diseases 
which may lead to upper gastrointestinal hemorrhage, unless the defect can 
be cured surgically. Each case of hemorrhage must usually be approached 
with little or no extant diagnostic information, in a situation where proper 
treatment demands quick and accurate diagnosis. 

This is an account of diagnostic problems encountered in a group of 
personally observed military patients with acute upper gastrointestinal hemor- 
rhage, without a history of any gastrointestinal disorder prior to the onset 
of the current episode. In particular, certain observations on the early com- 
bined employment of esophagoscopy, gastroscopy and roentgenography are 
presented. 

MATERIAL AND METHODS 


During the 48 month period ending September, 1951, 121 patients who 
previously had been entirely well in every gastrointestinal respect were ad- 
mitted to this or another Army hospital because of severe upper gastro- 
intestinal hemorrhage. As an arbitrary criterion for inclusion in the present 
series, a minimal requirement of 1,000 ml. of whole blood transfusion during 
the first six postadmission hours was chosen. Sufficient blood was in all 
instances immediately available to meet the demands of the ward officer; 
therefore, the amount administered was considered to be a fair general 
measure of the seriousness of each hemorrhage. All but 12 of the patients 
were active-duty personnel. There were seven Negroes and 12 women. 
The number of patients by age per decade from the second through seventh 
decades was, respectively, 5, 35, 32, 18, 17 and 14. 

Although several medical officers took part in the care of the various 
patients, and although, of course, each individual case was handled according 
to the exigencies of the situation, standard operating procedure on this Sec- 
tion has been to let little interfere with the earliest possible detection of the 

* Received for publication October 12, 1951. 

From the Gastrointestinal Section, Walter Reed Army Hospital, Washington, D. C. 
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bleeding point following the admission of this type of patient. All diagnostic 
facilities have been used without hesitation during the period of active 
bleeding. Ideally, in each case this called for esophagoscopy, gastroscopy 
and upper gastrointestinal contrast fluoroscopy, in that order, during the 
first few hours of hospitalization. Actually, esophagoscopy was carried out 
at some time during the first week of hospitalization in 66 of the 121 patients, 
gastroscopy in 112, and roentgenography in 120. In most instances the 
appropriate examinations were repeated several times, either following an 
unsatisfactory effort or during later reévaluation. 


RESULTS 


A diagnosis was established during the first week of study in 94, or 78 
per cent of the cases (table 1). Further repeated studies among the other 


TaBLe I 
Distribution of Those Diagnoses Which Were Made during the First Week of Hospitalization, 
Compared with the Total Number of Patients with the Various 
Lesions Observed during the Reported Period 


x Total No. Cases Per Cent of 
Diagnosis i josed Cases Which 
during Period 


Duodenal ulcer 

Gastric ulcer 

Hypertrophic gastritis 

Erosive gastritis 

Esophageal varices 

Gastric varices 

Mallory-Weiss 
Rendu-Osler-Weber 

Hiatus hernia 

Esophagitis 

Esophageal ulcer 

Benign intramural gastric tumor 
Prolapse gastric mucosa into esophagus 
Undetermined 


N 


27, carried on’ in some cases for several weeks, increased the number of 
positive diagnoses by 10; however, the present discussion concerns only the 
early diagnoses. As a result of successful early diagnostic efforts, 19 pa- 
tients were treated surgically during or shortly after the acute bleeding 
episode, the disease in 10 instances being duodenal ulcer, in six gastric ulcer, 
in two esophageal varices, and in one hiatus hernia. There were 12 sub- 
total gastric resections, four vagotomies with gastroenterostomy, two portal 
shunt operations, and one hiatal repair. Five patients, one of whom was 
treated by vagotomy, died during the period of hemorrhage, the diagnosis 
in two instances being duodenal ulcer, in two gastric varices, and in one acute 
erosive gastritis. 

The distribution of the lesions responsible for hemorrhage in this group 
of patients (table 1) differed considerably from that found in upper gastro- 
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intestinal bleeders in general. Thus, duodenal ulcer was the accountable 
disease in only 24 per cent of the cases. Chronic hypertrophic gastritis and 
acute erosive gastritis were at fault in a prominent proportion of the group 
(22 per cent). The bleeding originated from the esophagus in 7 per cent, 
esophagus and stomach (Mallory-Weiss syndrome) in 6 per cent, the 
stomach in 41 per cent, and the duodenum in 24 per cent. 

In table 2 is outlined the relative effectiveness of the different examina- 
tion methods in detecting the various lesions. It is to be noted that the 
credit for diagnosis in some cases went to endoscopist or roentgenologist, 
according to who had the first opportunity to examine the patient. 


Taste II 
Means by Which the Diagnoses Were Established 


Means of Establishing Diagnosis 


Clinical Esophagoscopy | Gastroscopy 


Duodenal ulcer 

Gastric ulcer 

Hypertrophic gastritis 

Erosive gastritis 

Esophageal varices 

Gastric varices 

Mallory-Weiss 
Rendu-Osler-Weber 

Hiatus hernia 

Esophagitis ™ 

Esophageal ulcer 

Benign intramural gastric tumor 
Prolapse gastric mucosa into esophagus 


Totals 


Per cent of all (121) cases 


Only three of the 27 cases which remained undiagnosed during the first 
week had the complete examination study. The other 24 patients were not 
esophagoscoped. 

Because of the absence of previous gastrointestinal symptoms, the pa- 
tients’ histories contributed little information useful in arriving at an early 
diagnosis. The exception was in the seven cases of Mallory-Weiss syn- 
drome, which were diagnosed on clinical grounds alone. Physical examina- 
tion did not give more than a suggestion of a possible bleeding site in any 
patient. The diagnoses among 11 patients who presented the clinical picture 
of Laennec’s cirrhosis, for instance, were acute erosive gastritis in three, 
gastric varices in four, and esophageal varices in only four. In retrospect, 
the seriousness of the blood loss, too, did not show any significant relation- 
ship to specific diagnoses (table 3). In a very general way, the most 
severe blood loss occurred from varices and the least from the patients with 
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the Mallory-Weiss syndrome, but there was no diagnostic help to be found 


here. 
DIscussION 


There are urgent practical reasons for attempting to establish the location 
and nature of the bleeding site as quickly as possible after a patient has given 
evidence of hemorrhage from the upper gastrointestinal tract. The ten- 
dency to treat such a patient merely by nonspecific supportive measures and 
to depend on spontaneous cessation is to be condemned. There are specific 
applicable measures which assure control of bleeding in many of the diseases 
—esophageal packing or pneumatic tamponade for esophagitis, esophageal 
ulcer and varices; tamponade for the Mallory-Weiss syndrome; emergency 


Taste Ill 


The Relative Seriousness of Blood Loss from the Various Lesions, as Judged by the 
Whole-Blood Transfusion Requirements of the First 
72 Hours of Hospitalization 


3, 4. 5,000— 
4 5 6,000 


Duodenal ulcer 

Gastric ulcer 

Hypertrophic gastritis 

Erosive gastritis 

Esophageal varices 1 1 

Gastric varices 3 

Mallory-Weiss 

Rendu-Osler-Weber 

Hiatus hernia 

Esophagitis 

Esophageal ulcer 

Benign intramural gastric 
tumor 

Prolapse gastric mucosa into 
esophagus 

Undetermined 


4 


000- 
,000 
mi. 

2 

3 

1 

1 


resection for gastric and duodenal ulcer, gastric neoplasm and certain in- 
stances of gastritis; and perhaps certain less well-tested procedures, such as 
emergency sclerosing injection of high gastric varices and emergency vago- 
tomy for universal erosive gastritis. The prognosis of the patient who is 
treated only by supportive means is too poor’ to warrant disinterest in 
active specific therapy. Possibly the therapeutic nihilism that has been ex- 
pressed from some quarters has been encouraged by the fear and seeming 
hopelessness of attempting diagnostic studies in the face of active hema- 
temesis, shock, and a pressing need for vigorous continuous replacement 
therapy. In actuality, it appears that the dangers of adequate examination 
are insignificant when compared with the hazards of treatment without a 
knowledge of the nature of the bleeding lesion. 
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the safety and feasibility of immediate multiple diagnostic studies. As time 
went on and a combined esophagoscopic-gastroscopic-roentgenographic ap- 
proach became routine—as routine as a planned program might be under the 
circumstances—it became apparent that the proportion of diagnostic failures 


was being 


cut appreciably without any apparent detrimental effect on the 


patients’ courses. It seemed particularly significant that in only three pa- 


tients who 
during the 
series was 
gravated a 


were examined by all three methods was the site not discovered 
first week. At no time during the management of the present 
there any suspicion that the diagnostic manipulations had ag- 
patient’s condition. For the endoscopic procedures, especially, 


the systemic contraindications had to be relaxed; the manipulations some- 
times had to be carried out upon patients who were in secondary shock. The 
local contraindications to endoscopy caused little preéxamination concern, 
because these procedures were initiated by direct-vision passage of the eso- 


phagoscope 


For interim examination the endoscopist ordinarily insists 


on esophageal fluoroscopy first, but in this situation time is saved if he 
proceeds immediately, trusting to his own ability to avoid diverticula, recog- 
nize significant extrinsic pressure defects, etc. It is especially important to 


realize that 


esophageal varices, bleeding or not, do not constitute a contra- 


indication to esophagoscopy and gastroscopy.*** No evidence has ever been 
presented to indicate that the passage of an endoscope through an esophagus 
which seems plugged with varices has been responsible for their rupture, 
although general discussions of this subject often contain stern warnings 
against such a procedure. 

But, however safe the diagnostic procedures may be, a valid appraisal 
of the organs under study may at times be very difficult. An accurate study 
is possible far more often than one might guess upon superficial considera- 


tion of the 


problems involved—in fact, it appears fair to state, on the basis 


of the present experience, that important information is almost always forth- 
coming. The esophagoscopic examinations usually require an unusual 
degree of time-consuming patience, plus facilities and assistance to clean 
illuminating and aspiration equipment rapidly and frequently. The light- 
carrier is best used in the main lumen of the instrument, rather than in its 
special channel, to facilitate its reinsertion. The ease and success of eso- 
phagoscopy as well as of gastroscopy depend largely on the effectiveness of 
preéxamination ice-water lavage. Satisfactory gastroscopic evaluation de- 
mands a clean optical-objective, and in the presence of active bleeding this 
necessitates a rapid examination, as opposed to the inevitably slow esopha- 


goscopy. 


It is usually impossible to clean the objective against the wall of 


a stomach which contains blood, and a second lavage is frequently necessary 
following esophagoscopy. The endoscopies are best carried out either in 


the patient 


’s bed or in the ward examining room. 


Occasionally both eso- 
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phagoscopy and gastroscopy can be completed satisfactorily within 10 min- 
utes, but ordinarily one must plan on 30 minutes or more. 

Radiologic examination *"** is most often hampered by gastric refilling 
with blood and by a certain reluctance to use proper pressure technics; such 
reluctance is manifestly a mistake, for, if one makes the decision to obtain 
roentgenologic information, the corollary must be a thorough examination. 
The important radiologic pitfall is the unavoidable occlusion of an ulcer 
crater by a clot. Transfusions into one or two extremities can, of course, 
be continued during the examinations. 

The present experience demonstrated in a striking fashion the need for 
each of the three examination methods. Table 2 shows that the diagnostic 
problems presented by the various diseases were almost procedure-specific. 
Particularly to be noted is the convincing manner in which it was demon- 
strated that the examination technics were strictly complementary to each 
other. The table, of course, gives credit to the method which first demon- 
strated the lesion in each case; therefore, it should not be concluded, for 
instance, that in the absence of the roentgenologist’s help 42 additional cases 
would have remained undiagnosed. Nevertheless, the diagnoses of duodenal 
ulcer could, of course, be substantiated in no other way; only gastroscopy 
could be relied upon to demonstrate the gastritides, and the esophageal 
mucosal diseases could be demonstrated only by esophagoscopy. 

It is unfortunate that a comparison of the over-all diagnostic effectiveness 
realized in the present series with that reported from other clinics would not 
be valid. Patient-group composition shows too little uniformity to permit 
comparative evaluation, and, more important, the method of diagnostic 
approach from patient to patient in any series, including the present one, is 
necessarily too variable to constitute a base-line for comparisons. 

Only rarely will the physical findings alone, in the absence of a history 
of gastrointestinal troubles, permit judgment of the source of hemorrhage. 
Even the outspoken case of cirrhosis requires full diagnostic evaluation, for 
the cirrhotic is by no means heir to hemorrhage only from esophageal 
varices; indeed, the source is just as likely to be either gastric varices or 
acute erosive gastritis. The present study included 11 instances of classical 
Laennec’s cirrhosis, yet esophageal varices could be incriminated in only 
four. Similarly, it appears to be a mistake to assume that the patient with 
Rendu-Osler-Weber’s disease (familial hemorrhagic telangiectasis) must be 
bleeding from either the pharynx or the stomach; in one of the two cases 
studied, bleeding lesions were found in the esophagus. It was felt that only 
one disease process could be diagnosed on clinical grounds alone, and this 
was the Mallory-Weiss syndrome. An esophagoscopic diagnosis should 
often be possible, but it happened that none of the seven instances included 
here was esophagoscoped. For whatever clinical help they might be, the 
figures in the last column of table 1 might be noted: Hemorrhage had con- 
stituted the first evidence of disease in about 8 per cent of all duodenal ulcer 
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patients observed during the study period, 13 per cent of the gastric ulcer 
patients, 6 per cent of esophagitis patients, etc. 

The diagnostic plan adopted during the latter part of the study is con- 
sidered to offer important advantages as a routine approach under those 
clinical circumstances already discussed. Following immediate preparation 
for blood replacement, as complete a history and physical examination as the 
patient's condition permits are completed, and a prolonged ice-water lavage 
is carried out. Then, if the patient’s course does not entirely preclude 
manipulations, esophagoscopy and gastroscopy are immediately done, on the 
ward. If the diagnosis has not by this time been established, lavage is re- 
peated the next morning and contrast fluoroscopy carried out, supportive 
and replacement therapy being continued meanwhile. 


SUMMARY AND CONCLUSIONS 


One hundred twenty-one patients were hospitalized because of sudden 
severe upper gastrointestinal hemorrhage. None had previously had any 
gastrointestinal symptom, and now presented no information to suggest 
the source of bleeding. During the first week of hospitalization—usually 
during the first few hours—esophagoscopy was carried out on 66, gastros- 
copy on 112, and roentgenologic examination on 120. A positive diag- 
nosis was established thereby in 94 patients. Later, repeated studies even- 
tually permitted a specific diagnosis in only 10 more. No evidence was 
found that the early use of the examination procedures was detrimental to 
the course of any patient. As a result of early diagnosis, early surgical 
attack was carried out on 19 specific bleeding lesions. There were five 
deaths from hemorrhage among the 121 cases. The proportions of the 
various diseases which were found responsible for the hemorrhages in this 
series differed considerably from those in most series which have included 
patients with previous gastrointestinal histories. The three examination 
technics proved remarkably specific for various disease categories, and a 
significant proportion of the lesions would have been overlooked if any one 
of the methods had been omitted. 

It is proposed that, whenever it is at all possible, the patient with upper 
gastrointestinal hemorrhage of unknown origin be examined for the bleeding 
site immediately upon hospitalization, coincident with proper supportive 
and replacement therapy, by successive esophagoscopy, gastroscopy and 
contrast fluoroscopy. 
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THE USE OF AMPHETAMINE COMBINATIONS FOR 
APPETITE SUPPRESSION * 


By S. Cuarves Freep, M.D., and Meyer Mizet, M.D., 
San Francisco, California 


Various factors enter into the effective treatment of obesity, many of 
them related to emotional problems which, because of their complexity, re- 
quire all the skill, patience and understanding at the command of the phy- 
sician.”* A proper appreciation of the patient’s difficulties in combating 
the instinctive forces involved in eating is essential to successful treatment. 
The physician should be aware, for example, that an individual cannot easily 
deny himself the pleasurable sensations from eating, especially since much 
of our social life is woven around the ceremony of the meal. It requires 
considerable fortitude to resist the frequent temptations. Furthermore, it 
is difficult for many individuals to refrain from usual food to allay psychic 
tensions of many kinds, ranging from boredom to compulsion. Mere ad- 
vice to patients with such tendencies is usually ineffective in resolving the 
emotional conflicts underlying the excessive eating. The resolution of such 
problems requires time and the psychotherapeutic technic must be adapted 
to each individual case. 

Fortunately, we have at hand certain drugs which remove much of the 
strain of restricting food intake during the process of reéducation. Of 
these drugs, the amphetamine salts are most effective in suppressing the appe- 
tite and at the same time alleviating some of the tensions which interfere 
with dieting, such as fatigue, depression and anxiety.* * 

It is generally accepted that racemic-amphetamine and dextro-ampheta- 
mine products are the most useful drugs for aiding a patient to adhere to a 
reducing diet. Many physicians prefer to use the dextro-amphetamine 
form, since this is less likely to produce such side reactions as insomnia, 
palpitation, overexhilaration, etc.° 

One of us (S. C. F.) has noted, however, that about 30 per cent of the 
patients preferred racemic-amphetamine, claiming that dextro-amphetamine 
sulfate was without appreciable effect on the suppression of appetite.* This 
preference seemed to be expressed by patients having certain constitutional 
characteristics which might be loosely described as “vagotonic.” In gen- 
eral, they tended to demonstrate a relatively low blood pressure (at least in 
their earlier years), a relatively slow heart rate, and a tendency to maintain 
a low body temperature. They were usually tolerant of large dosages of 
drugs in general, and were relatively insensitive to various stimuli, as, for 
example, distention of the stomach. 


* Received for publication January 7, 1952. 
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On the other hand, it was noted that about 30 per cent of the patients 
preferred dextro-amphetamine sulfate and were intolerant to average doses 
of the racemic. These patients usually were “high-strung,” had rapid pulses 
with minor excitement, and were sensitive to drugs in general. They prob- 
ably fall into the group occasionally termed “sympathicotonic” or “ephedrine 
sensitive.’’ Since the racemic-amphetamine is an equal mixture of dextro- 
amphetamine and levo-amphetamine, it was concluded that the levo com- 
ponent has a relatively strong adrenergic action. 

It is known that levo-amphetamine, by itself, is without significant appe- 
tite-curbing effect,’ but apparently it is somehow beneficial therapeutically 
to many patients (vagotonic) when combined with dextro-amphetamine.° 
It was considered worth while to determine whether increasing the levo- 
amphetamine dosage would augment the appetite-suppressing action of a 
standard amount of dextro-amphetamine. 

Thirty-eight patients were selected who had been receiving 5 mg. levo- 
amphetamine sulfate and 5 mg. dextro-amphetamine sulfate (10 mg. race- 
mic) three times daily, but who had not lost weight appreciably (two pounds 
or less) in the preceding four weeks. Most of these patients claimed that 
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Effect on Appetite Number of Patients 
0 22 
+ 6 
++ 7 
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their appetites were not sufficiently curbed. They were then given an addi- 
tional 5 mg. levo-amphetamine sulfate * three times daily. The above 
table shows the effect on their appetites while taking this combined therapy ; 
1 plus indicates a slightly greater curbing of the appetite; 2 plus, a definitely 
greater response ; and 3 plus, an excellent response. 

It is apparent from these data that the levo-amphetamine sulfate supple- 
ment had little significant effect on appetite suppression. In our hands, 
placebos have given almost equivalent results.° This evidence is supported 
by the failure of the patients in the above study to lose appreciably more 
weight after added levo-amphetamine sulfate than in the preceding period. 
From the above results, it was deduced that a combination of amphetamines 
with a ratio of 2:1 1/d amphetamine was no more effective in curbing appe- 
tite than a combination of 1:1 1/d amphetamine (racemic), even when the 
total daily dosage of amphetamine in the first combination (45 mg.) was 
greater than in the latter (30 mg.). It would thus appear that excessive 
amounts of levo-amphetamine sulfate made a negligible contribution to the 
suppression of appetite induced by racemic-amphetamine sulfate. 

Nevertheless, we were still impressed by extensive clinical experience 


* This preparation was supplied by Smith, Kline and French Laboratories through the 
courtesy of Mr. William Kirsch. 
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that in many patients the levo component has a beneficial therapeutic effect 
in combination with the dextro compound. The following experiment indi- 
cates that this might be the case, since it shows that a relatively small amount 
of levo-amphetamine sulfate does improve the appetite-suppressing effect of 
dextro-amphetamine sulfate. 

Two hundred sixty-four patients who had been receiving approximately 
10 mg. of racemic-amphetamine sulfate (equivalent to 5 mg. levo and 5 
mg. dextro) three times daily were selected. There had been a definite 
slowing or stagnation in their weight decline for approximately four weeks, 
and many claimed to have lost the initial appetite-suppression effect induced 
by the racemic compound. (Most of these patients claimed that 5 mg. to 
7.5 mg. dextro-amphetamine sulfate three times daily had little effect on 
curbing appetite.) They were then given a combination containing 2.5 
mg. levo- and 7.5 mg. dextro-amphetamine sulfate three times daily. The 
total intake of amphetamine was the same as before, but the ratio of levo- 
to dextro-amphetamine was 1:3 as compared to 1:1 in the racemic form. 
The suppression of appetite was evaluated with the exclusion of as much 
suggestion and other nonspecific therapeutic factors as possible. The pa- 


TaBLeE II 
Effect on Appetite Number of Patients 
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tients were asked whether the appetite was curbed less or more with the 
new combination of drugs. In table 2, zero shows a poorer response; 1 
plus, about the same ; 2 plus, much better; and 3 plus, very much better. 

These data indicate that there was a marked improvement in curbing 
hunger by the 1:3 1/d combination of drugs, since about 70 per cent of the 
patients obtained a greater therapeutic effect. The preceding table of re- 
sults with added levo-amphetamine can serve as a control in regard to such 
factors as suggestion in the evaluation of the above results. The difference 
in response to the two combinations is apparently significant. 

To confirm this clinical experiment, the weight changes of these individ- 
uals were noted before the change from racemic-amphetamine sulfate to the 
1:3 1/d amphetamine sulfate. The following chart indicates the number 
of patients who lost or gained the stated number of pounds in four weeks 
of racemic-amphetamine therapy and in the next four weeks of the 1:3 1/d 
combination. 

It is apparent that the 1:3 1/d combination of amphetamines had a more 
pronounced effect on weight loss as well as on appetite than the 1:1 1/d 
combination. It can be noted from the chart that 184 of 264 patients who 
were on racemic-amphetamine sulfate (1:1 1/d amphetamine sulfate) either 
had no weight loss or had gained during the four weeks before being placed 
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on the 1:3 1/d amphetamine sulfate therapy. After the latter régime was 
initiated, only 36 of the 264 patients were in this category. Furthermore, 
none of the 264 patients receiving racemic-amphetamine sulfate had lost 
more than five pounds during the four week period, whereas after the new 
combination of amphetamines 124 patients lost five or more pounds during 
a similar interval. 

The incidence of toxicity or side reactions from the 1 :3 1/d combination 
was relatively small. In the 264 cases, eight complained of nausea and 11 
complained of nervousness or tenseness. These symptoms occurred in 
8 per cent of the patients, compared to an incidence of 20 per cent from 
taking a similar amount of racemic-amphetamine sulfate. This reduction 


Number of Potients 
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Number of Pounds Change in Weight for Four Weeks of Treatment 
Racemic AMPHETAMINE COMBINED AMPHETAMINE 


Fic. 1. Weight loss of patients first receiving 10 mg. t.id. 1:1 1/d amphetamine sul- 
fate (racemic) for four weeks, and then receiving 10 mg. t.id. 1:3 1/d amphetamine sulfate 
(combined amphetamine) for the same period. 


in incidence of side reactions is probably due to the decreased amount of 
the more strongly adrenergic levo component. An accurate evaluation of 
the incidence of side effects to the new combination of amphetamines is ad- 
mittedly hampered by the fact that the patients had been receiving 30 mg. 
daily of the racemic-amphetamine sulfate for some time previously and thus 
may have acquired a degree of tolerance. 

It was therefore deemed advisable to observe the effects of 1:3 1/d am- 
phetamine therapy on a group of new patients, or those who had not had 
amphetamine therapy previously for a period of at least six months. 

Eighty-six such patients were placed on the 1:3 1/d combination of am- 
phetamines. This was administered as a single tablet (Biphetamine Phos- 
phate) ,* especially prepared for this study, containing a combination of 2.5 


*This preparation was supplied by the R. H. Strasenburgh Company, through the 
courtesy of Dr. J. A. Morrell. 
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mg. levo- and 7.5 dextro-amphetamine phosphate. Patients received either 
a dosage of 2.5 mg. levo- and 7.5 dextro-amphetamine phosphate three times 
daily, or one-half this dosage. The latter dosage was administered to those 
considered to be the “sensitive” type described earlier, as determined by 
previous experience or on the basis of clinical judgment. Only two of the 
86 patients complained of nausea, and three had a mild degree of tenseness. 
No appreciably untoward reactions were obtained in patients originally on 
the smaller dosage when the amount was doubled after 14 to 21 days. 
Weight loss in this series of patients with “Biphetamine Phosphate” was 
also most satisfactory. It seems, therefore, that in patients who are unused 
to amphetamine the combination as represented by the product “Biphet- 
amine Phosphate,” promises little danger of inducing untoward reactions 
if simple precautions are observed regarding the patient’s sensitivity to 
sympathomimetic drugs. 

Discussion 


The mode of action of dextro-amphetamine in causing appetite suppres- 
sion is not clearly established. It is known that an important factor is the 
delay in the emptying time of the stomach by therapeutic doses,”** and this 
seems to be through an action on the central nervous system, probably the 
hypothalamus. In addition, dextro-amphetamine appears to have some 
action on the sensory hunger mechanism by causing a feeling of satiation 
at a lower level of food intake.* Levo-amphetamine has apparently little 
effect in these respects, according to available evidence. We have, similarly, 
shown here that relatively large doses of this compound have no appreciable 
potency in curbing appetite. Nevertheless, levo-amphetamine apparently 
has a beneficial therapeutic effect when combined with dextro-amphetamine. 
Thus, patients with “vagotonic” constitutional characteristics seem to be 
resistant to the action of dextro-amphetamine alone, but respond satisfac- 
torily when it is combined with the levo-amphetamine form, such as with 
the racemic compound. This therapeutic response to levo-amphetamine 
can be maintained with at least half the concentration present in the racemic 
(1:1 1/d). Thus a combination of amphetamines in the dosage of 2.5 mg. 
levo and 7.5 mg. dextro (1:3 1/d) has an appetite-curbing effect superior 
to the racemic compound containing 5 mg. levo and 5 mg. dextro (1:1 1/d). 
This more desirable response is probably due to the increased amount of 
dextro-amphetamines, but this apparently would not be achieved without 
the presence of the small amount of levo-amphetamine. 

In addition to the therapeutic effectiveness of the 1:3 1/d amphetamine, 
there is an advantage in regard to the incidence of toxicity. Many patients 
are intolerant of the racemic compound because of the relatively high con- 
centration of the levo component. Reducing the amount of this by the 
use of the | :3 1/d combination also eliminates a considerable amount of un- 
toward reaction commonly found with the racemic preparation (1:1 1/d). 
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The incidence of side reactions can be further lowered by the precaution of 
clinically estimating the constitutionality of the patient as to sensitivity to 
sympathomimetic drugs, and administering smaller doses to the “sympathi- 
cotonic” individuals. 

CoNCLUSION 


The amphetamines are of considerable value in the treatment of obesity. 
In certain patients, however, it appears that dextro-amphetamine has little 
therapeutic effect. These patients, often relatively insensitive to drugs and 
stimuli of various kinds, and classified for practical purposes as “vagotonic,” 
prefer the effect of the racemic-amphetamine on their appetites. The dif- 
ference in response is apparently due to the levo-amphetamine content of 
the racemic form. Levo-amphetamine has relatively little effect, per se, 
on the appetite, but may act as a “sensitizer” to the appetite-suppressing 
action of dextro-amphetamine. A small amount of the levo component 
is effective in this regard. Thus, a combination of the amphetamines con- 
taining a ratio of 1:3 of levo- to dextro-amphetamines is more effective in 
curbing appetite and causing weight loss than the same amount of amphet- 
amine contained in the racemic form where the ratio is 1:1 1/d. There is 
relative freedom from side reactions in patients with the 1:3 1/d combina- 
tion if certain conditions, described here, are observed, due apparently to 
the reduction in amount of the levo-amphetamine. 
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CLINICAL OBSERVATIONS IN 100 CASES OF IN- 
FECTIOUS MONONUCLEOSIS AND THE RE- 
SULTS OF TREATMENT WITH PENI- 
CILLIN AND AUREOMYCIN * 


By Atvin L. Scuuttz, M.D., and H. M.D., 
Minneapolis, Minnesota 


In the past decade, increasing attention has been centered on the many 
unusual findings in infectious mononucleosis. The diagnosis is often dif- 
ficult, particularly when pneumonitis, anemia or electrocardiographic or 
neurologic abnormalities are present. The clinician is frequently confronted 
with this disease, and awareness of its protean manifestations is necessary 
to avoid confusion in diagnosis. The present series of cases, seen in a large 
general hospital, exhibits almost all the features of infectious mononucleosis 
which may be encountered. In addition, the results of treatment are de- 
scribed, an aspect neglected until recently in the medical literature. 


CLINICAL MATERIAL 


One hundred cases of infectious mononucleosis were treated at the Min- 
neapolis Veterans Administration Hospital from March, 1947, to July, 1950. 
In each case the diagnosis was made on the basis of (1) the clinical findings; 
(2) a lymphocytosis over 50 per cent, and (3) a heterophil antibody titer of 
1:56 or higher. Eighty-one of the patients fulfilled all three criteria. The 
diagnosis, however, was made in the absence of a significant heterophil anti- 
body titer in 16 patients who otherwise exhibited all the classic findings of 
this disease. Atypical lymphocytes of the type described by Downey * were 
present in the peripheral blood smears of all the patients. 

The age of the patients ranged from 18 to 55 years. Eighty per cent 
were between 20 and 30 years of age. Eight patients were over 35 years, 
and only two patients were more than 50 years old. All but two patients 
were males, undoubtedly because the series was taken from a veterans’ hos- 
pital. All the patients were of the white race. 

Thirty-four per cent were employed as office workers, 32 per cent as 
laborers, 25 per cent as students, 8 per cent as hospital workers and one 
patient was a farmer. The occupational distribution of these patients was 
compared with that of 187 consecutive hospital patients admitted for other 

* Received for publication October 15, 1951. 

From the Veterans Administration Hospital and the Department of Medicine, The 
Medical School, University of Minnesota, Minneapolis. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the anthers are the result 


of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration 
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diseases, in a comparable age group. There were significantly fewer laborers 
and farmers, and more office workers, students and hospital employees among 
the patients having infectious mononucleosis (P less than .05 or .01). 

Over the period of this study the disease was found throughout the year, 
no one season or month predominating as to the number of cases. The 
cases were sporadic rather than epidemic in occurrence; in only one patient 
was there a definite history of contact with another case prior to the onset 
of illness. 


CLINICAL OBSERVATIONS 


Symptoms and Signs: It was not possible to group the cases into symp- 
tom-complexes because of the considerable overlap of symptoms. The inci- 
dence of the more prominent symptoms and physical findings is shown in 
table 1. 

Systemic symptoms were very common and consisted mainly of malaise 
and feverishness, but frank shaking chills were not uncommon. Among 
the respiratory complaints, sore throat was by far the most common and 
often was very severe. Cough was infrequent, usually mild and nonpro- 
ductive. Anorexia frequently persisted for many days. Abdominal pain 
in some patients simulated appendicitis or peptic ulcer, one of whom was 
initially admitted to the surgical service. An older patient with very severe 
abdominal pain and an episode of syncope was at first thought to have had 
either a myocardial infarction or a perforated peptic ulcer. Although the 
majority of patients complained of headache, other neurologic symptoms 
were uncommon. Only four patients had true stiffness of the neck. A 
painful neck was more frequent and was related to enlarged, tender cervical 
lymph nodes. 

Fever and lymphadenopathy were almost constant findings. Early in 
the course the fever was frequently spiking in character and at times reached 
as high as 105° F. In almost all the patients the fever fell gradually by lysis. 
Six patients were febrile for over 20 days, and two patients maintained an 
elevated temperature for 34 and 35 days. Posterior cervical lymph nodes 
were palpable in almost all the patients. The enlarged lymph nodes were 
tender in only one-fourth of the cases. The nodes were usually small and 
discrete, but in a few patients the nodes were as large as 3 to 5 cm. in size. 
Pharyngitis was frequent and often exudative or membranous, with involve- 
ment of the tonsils. Particularly in the membranous type, diphtheria was 
difficult to rule out early in the course, and diphtheria antitoxin was given 
to several patients because of the uncertainty. The spleen, when palpable, 
was usually soft and neither tender nor greatly enlarged. The liver was 
frequently enlarged, yet visible icterus was found in only eight patients. 
Laboratory evidence of abnormal liver function was present in almost all 
cases. Skin eruptions were uncommon and, when found, were either urti- 
carial or morbilliform in character and of short duration. Physical signs 
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of pneumonitis were present in three cases. One patient had rales and a 
pleural friction rub; the others had signs of consolidation. Rare compli- 
cations included severe hemorrhage from a pharyngeal ulcer, toxic retinitis 
with transient loss of vision, and thrombophlebitis. 

The difficulty of diagnosis from the history and physical examination 
alone soon became apparent; in only 48 per cent of the series was the diag- 
nosis of infectious mononucleosis made at the time of admission to the hos- 
pital. Acute leukemia, diphtheria, brucellosis, infectious hepatitis, polio- 
myelitis, duodenal ulcer and myocardial infarction were some of the er- 
roneous diagnoses on admission. 

Laboratory Studies: The incidence of abnormality and the range of ab- 
normal values among the routine laboratory studies are shown in table 2. 


TasLe 
Incidence of Symptoms and Signs in 100 Patients with Infectious Mononucleosis 


Symptoms 


Per Cent 

Feverishness Cough 22 
Malaise 63 Abdominal pain 14 

Sore throat 59 Vomiting 12 

Headache 54 Diarrhea 7 

be Weakness 49 Stiff neck 4 

oy Anorexia 41 Hoarseness 1 

d Nausea 28 Chest pain 1 

; Chilliness 27 Hemoptysis 1 
Shaking chills 25 Swollen joints 1 

Per Cent 

Fever lenomegaly 
Lymphadenopathy 93 epatomegaly 37 

: Cervical 90 Skin eruption 14 

i Axillary 80 Jaundice & 

: Inguinal 71 Abdominal tenderness 6 

ae Epitrochlear 27 Gingivitis 6 

; : Pharyngitis 68 Pneumonitis 3 

Simple 29 

Ulcerative 23 

Membranous 

: Only 14 patients had leukocyte counts in the normal range during their entire 


hospital stay; the great majority had a leukocytosis. Leukopenia, when 
found, occurred early in the course and was followed by a leukocytosis with a 
predominance of lymphocytes. Only one patient consistently had less than 
40 per cent lymphocytes, but the heterophil titer and clinical findings con- 
firmed the diagnosis in this case. Atypical lymphocytes were present in the 
peripheral blood smears of all the patients. Eosinophilia was found in a 
small number of cases during convalescence. None of these patients had a 
history of allergy, and only two had skin eruptions. 

Maximal heterophil antibody titers of 1:56 or greater were found in 84 
per cent of the cases. In 65 per cent the titers were 1 : 224 or higher, and in 
36 per cent reached 1 : 896 or higher. The highest titer observed was 1 : 57,- 
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Taste Il 
Abnormal Laboratory Studies in 100 Patients with Infectious Mononucleosis 


Per Cent Range of 
Abnormal Abnormal Values 
Anemia 
Leukopenia 
Leukocytosis 


Lymphocytosis 50 to 94 per cent 
80 per cent or more 
Eosinophilia 6 to 12 per cent 
Sedimentation rate 
(Westergren method) 16 to 80 mm. in 1 hr. 
40 to 80 mm. in 1 hr. 
Albuminuria 1 to 3 plus 
ria 10 to 50 WBC 
Heterophil titer 
(Davidson method) 84 1:56 to 1:1792 
65 1:224 or higher 
36 
9 
1 


1:896 or higher 


Doubtful to 4 plus 
Positive 


Serologic Tests for Syphilis 
Standard Kahn 
Kolmer Complement-Fixation 


344. False positive serologic tests for syphilis were found in nine patients. 
All tests reverted to negative within four weeks. Blood cultures were drawn 
in 48 patients, and all were negative. Throat cultures were made in 43 
patients and yielded beta hemolytic streptococci in 14, alpha or gamma 
streptococci or both in 28, staphylococci in 19 and Vincent's organisms in 


four patients. Lymph node biopsy material was cultured in several patients 
and yielded no bacterial growth. Spinal fluid examinations were performed 
in 12 patients, mainly because of severe headache or stiff neck. One patient 
had a mononuclear pleocytosis, and three patients had moderately elevated 
spinal fluid protein. The other examinations were normal. In one patient 
the spinal fluid heterophil antibody titer was zero despite a serum heterophil 
titer of 1: 896. 

One or more tests of liver function were performed in 92 patients, and 


Taste III 
Results of Liver Function Tests in Infectious Mononucleosis 


Range of Abnormal Values 


Thymol Turbidity 5 to 24 units 

Zinc Sulfate Turbidity 11 to 19 units 

Bromsulfalein Retention 6 to 33% at 45 min. 

Cephalin Flocculation 3 or 4 plus 

Cholesterol Esters 32 to 65% 

Alkaline Phosphatase 14 to 28 K.A. units 

Prothrombin Concentration 23 to 50% 

Urine Urobilinogen 2 to 6 Ehrlich units/2 hr. 

Serum Bilirubin 
One Minute 0.3 to 5.8 mg. % 
Total 1.2 to 8.8 mg. % 


1501 
47 Above 15,000 cells 
15 Above 20,000 cells 
| 
Patients 
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at least one test was abnormal in 87 per cent. The incidence of abnormality 
of the various liver function studies performed and the range of abnormal 
values are shown in table 3. The bromsulfalein test and the flocculation 
tests of liver function were abnormal in the majority of cases, although only 
11 patients had an elevated serum bilirubin, and only eight were visibly 
jaundiced. Seventy-five patients had the bromsulfalein test, the cephalin 


Fic. 1. Pneumonitis, right upper lobe, and enlarged hilar lymph nodes. Heterophil titer, 
1: 448; cold agglutinins absent. Lymphocytosis, 56 per cent. 


cholesterol flocculation test and one or both of two other flocculation tests 
(thymol turbidity and zinc sulfate turbidity). In 72 per cent either an 
abnormal bromsulfalein or cephalin flocculation test was found, and in 60 
per cent both tests were abnormal. In only 8 per cent were the bromsulfalein 
and all the flocculation tests normal. The bromsulfalein and thymol tur- 
bidity tests became abnormal earlier in the course than the cephalin floccula- 
tion in most patients, and the bromsulfalein test returned to normal more 
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quickly than either the cephalin flocculation or thymol turbidity. The floc- 
culation tests occasionally remained abnormal for many months after ap- 
parently complete clinical recovery. In two patients the cephalin flocculation 
test was still abnormal at four and 16 months, and in three patients the 
thymol turbidity was abnormal at four, five and 24 months after clinical 
recovery. Jaundice was uncommon and usually of short duration; the 
longest period of icterus was 30 days. In only five of the 11 patients with 


Fic. 2. Pneumonitis, left upper lobe. Heterophil titer, 1: 448; cold agglutinins absent. 
Lymphocytosis, 68 per cent. 


an elevated serum bilirubin did the bilirubinemia persist longer than 14 days. 
The degree of icterus was mild in all cases. 

Needle biopsy of the liver was carried out in three patients, none of whom 
was jaundiced. In two patients the biopsy revealed marked, diffuse infiltra- 
tion with lymphocytic and mononuclear cells throughout the liver paren- 
chyma, particularly in the periportal spaces. Both patients had markedly 
abnormal liver function tests. The histologic changes’ observed were in- 
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distinguishable from those seen in infectious hepatitis. The third patient 
had normal liver function tests and a normal liver biopsy. 

Complications: Five of the 100 patients had a pneumonitis demonstrable 
by roentgenogram of the chest. Two had patchy pulmonary infiltration 
at the lung bases resembling that occurring in mild primary atypical pneu- 
monia. The other three patients had more extensive lobar involvement. 


Fic. 3. Pneumonitis, right lower lobe. Heterophil titer, 1: 1792; cold agglutinins absent. 
Lymphocytosis, 68 per cent. 


Figure 1 represents the roentgenogram of one of the latter patients. It 
revealed enlarged hilar lymph nodes and an infiltration extending from the 
hilum into the right upper lobe. Pulmonary tuberculosis was strongly sus- 
pected at first, but tubercle bacilli were not found in the sputum, and the 
lesion rapidly cleared over a 14 day period. Laboratory studies confirmed 
the diagnosis of infectious mononucleosis. Figures 2 and 3 demonstrate 
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the extensive lobar consolidations found in roentgenograms of two other 
patients with infectious mononucleosis. Both patients made complete re- 
coveries over a two to three week period. All five patients with pneumonitis 
had heterophil antibody titers of 1:448 or higher, and cold agglutinins were 
absent. Sputum cultures were negative for pathogenic organisms. Cold 
agglutinins were present in only one of 12 patients tested. The titer was 
1: 128, and the patient did not have a pneumonitis. 

Electrocardiograms were taken in 25 cases. Two of these were abnor- 
mal, with multiple, fluctuating inversions of the T wave in both the standard 
and the unipolar leads. The records gradually returned to normal during 
convalescence. The changes were similar to those seen in diphtheritic and 
rheumatic myocarditis, although there were no conduction disturbances. 
Despite the electrocardiographic changes, neither patient had clinical findings 
suggestive of myocarditis or pericarditis. 

Hemoglobin values below 12 gm. per cent were found in seven patients 
(table 2). The patient with the most severe anemia also had a pneumonitis, 
and a biopsy of lymph node was interpreted as a malignant lymphoma. His 
course is described in the case report which follows. In two of the three 
patients with a fall in hemoglobin below 10.5 gm., massive enlargement of 
the spleen was present. Hemorrhagic manifestations did not occur, and the 
stools were negative for occult blood. All of the patients who exhibited an 
anemia made complete recoveries. 

Bone marrow smears and sections were studied in 12 patients and were 
either normal or showed only erythroid-myeloid hyperplasia. Only one 
bone marrow biopsy contained granulomas such as those described by 
Schleicher * and Hovde and Sundberg,* and this patient had had brucellosis 
four years before his illness with infectious mononucleosis. Lymph node 
biopsies were performed in nine patients, and with one exception (see case 
report) revealed only benign hyperplasia. 


Case Report 


A 33 year old white male was admitted to the Minneapolis Veterans Adminis- 
tration Hospital on December 10, 1948, because of fever, chills, anorexia, nausea, 
vomiting and malaise which had been present for 10 days. The patient admitted a 
heavy alcoholic intake for three years, and he had noted numbness and tingling of his 
hands and feet for six months prior to admission. 

Physical examination revealed an acutely ill male with fever of 102° F. Wheez- 
ing rhonchi were heard over both lung fields. The liver was palpable 15 cm. and 
the spleen 5 cm. below the costal margins. There were firm, discrete, nontender 
cervical, axillary and inguinal lymph nodes. Position and vibratory senses were 
diminished in the lower extremities, and all the tendon reflexes were hypoactive. 

Laboratory studies during the first week of hospitalization revealed the following: 
The leukocyte count was 8,600 cells, with a normal differential; the hemoglobin was 
12 gm. per cent and the sedimentation rate was 48 mm. in one hour. A roentgeno- 
gram of the chest was negative. The bromsulfalein test showed 23 per cent retention 
at 45 minutes. The serum bilirubin was 0.4 mg. per cent at one minute and 1 mg. 
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per cent total. The cephalin flocculation test was 4 plus at 24 and 48 hours, and the 
thymol turbidity was 19 units. The alkaline phosphatase was 22 King-Armstrong 
units, and the prothrombin level was 100 per cent of normal. The two hour urine 
urobilinogen excretion was 6 Ehrlich units. The heterophil antibody titer was 1:224 
(1: 112 after absorption with guinea pig kidney), and many atypical lymphocytes were 
present in the peripheral blood smear. A throat culture yielded beta hemolytic 
streptococci. A lymph node biopsy revealed complete disruption of the normal archi- 
tecture, areas of capsular invasion with mononuclear cells, marked reticulum hyper- 
plasia and obliteration of the sinusoids. The biopsy sections were reviewed by sev- 
eral competent pathologists and were interpreted as a malignant lymphoblastoma, 
probably either leukemia or lymphosarcoma. A needle biopsy of the liver showed 
moderate fatty metamorphosis and diffuse infiltration with lymphocytic and mono- 
nuclear cells throughout the liver parenchyma, particularly in the portal spaces. By 
the eleventh hospital day the leukocyte count had risen to 14,400 cells, with a lympho- 
cytosis of 65 per cent, and by the forty-fifth hospital day the heterophil antibody titer 
was 1: 448. 

The hemoglobin gradually fell during the first three weeks of hospitalization 
and by the twenty-third day was 8.5 gm. per cent, with a red blood cell count of 2.36 
million. Red blood cell indices and fragility studies, platelet counts, and bleeding 
and clotting times were normal. The serum bilirubin was then 0.4 mg. per cent at 
one minute and 0.6 mg. per cent total. The stools were negative for occult blood. 
The reticulocyte count rose to 5 per cent and the fecal urobilinogen excretion rose to 
480 Ehrlich units per 100 gm. A bone marrow examination was normal. The 
spleen gradually enlarged until it was palpable at the level of the left iliac crest. A 
cuff test for capillary fragility was negative. The patient was given whole blood 
transfusions (1,500 c.c.), and the hemoglobin gradually rose to 13.8 gm. per cent. 
The reticulocyte count fell to 1.3 per cent, and the spleen decreased in size. The 
anemia appeared to be due to an acute hemolytic process, possibly secondary to 
hypersplenism. 

On the twenty-third hospital day the patient complained of pain in the left chest 
and productive cough. Examination revealed a pleural friction rub, dullness and 
moist rales over the left chest posteriorly. A roentgenogram showed consolidation 
in the lower portion of the upper lobe of the left lung (figure 2). Sputum cultures 
for pyogenic bacteria and tubercle bacilli were negative, and cold agglutinins were 
absent. The patient was treated with penicillin, 100,000 units intramuscularly every 
eight hours for seven days, with rapid clinical and roentgenographic improvement. 

By the thirty-fourth hospital day the leukocyte count and differential were nor- 
mal, the sedimentation rate was 18 mm. in one hour, and liver function studies were 
normal except for a thymol turbidity of 15 units. The patient was asymptomatic. 
The liver and spleen were still palpable 3 cm. below the costal margins. The patient 
was discharged from the hospital on the sixty-first hospital day. 

On reéxamination four months later the patient was well and physical examina- 
tion was negative. The hemoglobin was 13.4 gm. per cent, the reticulocyte count 1.2 
per cent and the heterophil titer 1:56. A roentgenogram of the chest was negative, 
and liver function studies were normal, except for elevation of the thymol turbidity 
to 13 units. 

The patient was last seen two years after discharge from the hospital. He was 
entirely well and working full time. Physical examination was negative. The leuko- 
cyte count and hemoglobin were normal, as was the sedimentation rate. The brom- 
sulfalein test revealed only 2.8 per cent retention of the dye. The cephalin flocculation 
test was negative, and the serum bilirubin was normal. The thymol turbidity was 
still elevated to 12 units, and the zinc sulfate turbidity was 15 units. The heterophil 
antibody titer was 1: 7. 


4 

} 

| 

4 


100 CASES OF INFECTIOUS MONONUCLEOSIS 1507 


This patient presented a difficult diagnostic problem, with anemia, pneumonitis, 
abnormal liver function, a peripheral neuritis (probably alcoholic in etiology), and a 
lymph node biopsy showing changes consistent with a malignant lymphoblastoma. 
The lymphadenopathy, leukocytoid lymphocytosis and elevated heterophil titer during 
the acute illness, together with his complete and sustained recovery for two years, 
support the diagnosis of infectious mononucleosis and demonstrate the severe and 
unusual course this disease may take. His anemia was apparently hemolytic and, 
along with the pneumonitis, probably represented a manifestation of the infectious 
mononucleosis. The neurologic symptoms and findings entirely disappeared. The 
patient denied alcoholism since discharge from the hospital. 


TREATMENT 


Thirty-six patients were treated with penicillin and 15 with aureomycin. 
A comparable group of 26 patients, who received no antibiotic therapy, 
served as controls (table 4). The dosage of penicillin was 50,000 to 100,- 
000 units intramuscularly every three to four hours. Those patients receiv- 
ing aureomycin were given 0.5 gm. orally every six hours. The duration 
of therapy varied from seven to 10 days. The number of severely ill pa- 
tients in each group was similar, although severe pharyngitis was more 


TaBLe IV 
Results of Chemotherapy in Infectious Mononucleosis 


Drug | No. of Patients | Per Cent Severely Ill aatn Toe 


Penicillin 36 

Aureomycin | 15 

Controls 26 
| 


common among those receiving penicillin. Three patients with pneumonitis 
were included in the penicillin group, and two patients with pneumonia were 
in the control group. 

Approximately 50 per cent of the patients receiving penicillin or aureo- 
mycin showed clinical improvement with treatment, as evidenced by a 
marked decrease in fever, toxicity and sore throat within a period of 48 
hours after therapy was begun. Twenty-nine patients treated with penicillin 
had throat cultures, and beta hemolytic streptococci were found in 34 per 
cent. Seven patients given aureomycin had throat cultures, and in no case 
were beta hemolytic streptococci found. Of five throat cultures made in the 
control group, only one yielded beta hemolytic streptococci. The pre- 
ponderance of streptococcic pharyngitis in the penicillin group may have 
been a large factor in the apparent improvement with this treatment. Two 
patients who received penicillin had a recurrence of severe sore throat shortly 
after treatment was stopped, and three of the patients given aureomycin 
developed a severe exudative, ulcerative tonsillitis while receiving treatment. 
In two of these five patients, beta hemolytic streptococci were present in 
throat cultures taken at the time of the tonsillitis. One patient with pneu- 


Fever: 
83 7.4 64 7 
67 8.5 6.7 
| 73 | 8.5 8.0 
: 
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monia seemed to improve with penicillin, but two patients with pneumonitis 
did not appear to benefit. 

When the average duration of fever and symptoms was compared in the 
treated groups and the control group, no significant difference was found. 
Many patients receiving penicillin or aureomycin continued to complain of 
malaise, anorexia and weakness for several days after treatment was begun. 
Neither drug appeared to have any effect on the duration or severity of 
hepatic dysfunction, and occasionally the hepatitis progressed in spite of 
chemotherapy. 

Discussion 

The predilection of infectious mononucleosis for young adults is well 
shown in the present series; 80 per cent of the patients were between 20 
and 30 years of age. A definite occupational relationship has never been 
conclusively demonstrated. Among our patients there appeared to be more 
office workers, students and hospital employees, and fewer laborers and 
farmers, than in a similar group of patients hospitalized for other diseases. 
The cases reported here were all sporadic. 

The etiology of infectious mononucleosis is unknown. It appears to be 
infectious in nature, but attempts to transmit the disease to animals or man 
have for the most part been unsuccessful.‘ The paucity of epidemics in- 
dicates either that the degree of contagion is usually low or that most contact 
cases are subclinical.’ The disease does not appear to be common in children, 
but the true incidence is obscured by diagnostic difficulties, since lymph- 
adenopathy and lymphocytosis are common at this age during diverse res- 
piratory infections. The disease appears to be self limited, seldom producing 
symptoms other than asthenia for more than a few weeks, and second at- 
tacks are rare. Since the disease is uncommon after the age of 30, immunity 
following infection probably occurs, perhaps as a result of mild or subclinical 
attacks earlier in life. The known facts suggest that infectious mononu- 
cleosis is due to a virus which commonly infects man but is relatively low in 
virulence. The portal of entry is unknown, but the frequency of pharyngitis 
and cervical lymphadenopathy suggests that it may be respiratory. 

The diagnosis of infectious mononucleosis from the history and physical 
findings alone is often difficult. In the present series, the diagnosis was 
correctly made on admission to the hospital in only 48 per cent. The triad 
of exudative pharyngitis, splenomegaly and generalized lymphadenopathy 
suggests the diagnosis, but these same findings frequently occur in other 
diseases. Streptococcal pharyngitis may be associated with splenomegaly 
and generalized lymphadenopathy. Diphtheria, brucellosis and infectious 
hepatitis are often difficult to exclude. Assistance from the laboratory is 
usually necessary to confirm the clinical impression. An elevated heterophil 
antibody titer is helpful but not essential. In the present series the hetero- 
phil titer was 1:56 or higher in 84 per cent of the cases. The diagnosis of 
infectious mononucleosis was made in spite of a low heterophil titer if other 
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classic features were present. A lymphocytosis occurring at some time in 
92 per cent of the cases is a most important diagnostic point. Atypical 
lymphocytes were present in all our patients, although their occurrence was 
occasionally transient, and they were not always numerous. Abnormal liver 
function tests, particularly abnormality of the bromsulfalein, cephalin floc- 
culation and thymol turbidity tests were present very commonly and served 
as an aid in diagnosis. It appears reasonable to base the diagnosis of in- 
fectious mononucleosis on the following: (1) the clinical findings, particu- 
larly the presence of fever and lymphadenopathy; (2) lymphocytosis with 
atypical leukocytoid lymphocytes in the peripheral blood smear; (3) a hetero- 
phil antibody titer of 1:56 or greater, and (4) abnormal hepatocellular 
function. If the heterophil titer is not definitely elevated, the presence of 
the other three criteria should be sufficient to make the diagnosis. 

The frequent occurrence of hepatitis in this disease has recently been 
pointed out by several investigators.*** The present series again emphasizes 
this fact. Serial bromsulfalein and flocculation tests of liver function should 
be performed in every suspected case of infectious mononucleosis, not only 
for purposes of diagnosis but also to aid in the treatment of the patient. 
The patients should be treated with bed-rest and appropriate dietary meas- 
ures until their liver function has returned to normal. The flocculation tests 
of hepatic function are not so reliable as the bromsulfalein retention for 
determining recovery. In several of our patients the cephalin flocculation 
and thymol turbidity tests remained abnormal for many months after the 
other liver function tests, the heterophil antibody titer and the clinical status 
of the patient had returned to normal. The considerable extent of the 
hepatic involvement was shown in two of the three liver biopsies performed. 
Custer and Smith * found similar changes in specimens obtained at autopsy 
or biopsy. The histologic picture of the liver was indistinguishable from 
that occurring in infectious hepatitis. Despite functional and pathologic 
evidence of extensive hepatic derangement, few patients with infectious 
mononucleosis are jaundiced, and their recovery is usually rapid and com- 
plete. Visible jaundice occurred in only 8 per cent of the present series, and 
serious hepatic sequelae were not seen in any of our patients. 

Wechsler and his group ** were the first to emphasize the occurrence of 
pneumonia in infectious mononucleosis. In their cases the involvement was 
usually mild and cleared rapidly. Fourteen of their 556 patients had pneu- 
monitis demonstrable by roentgen-ray, resembling the patchy infiltration 
seen in primary atypical pneumonia. In the present series there were five 
patients with pneumonitis, three of whom had involvement that was lobar 
in character. All bacteriologic and serologic studies for the common agents 
causing pneumonia were negative. It appears likely that the pneumonitis 
was a manifestation of the infectious mononucleosis. Custer and Smith “ 
reported cases with mononuclear infiltration in the lungs at autopsy. They 
also found infiltration of mononuclear cells in the myocardium, a fact which 
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may explain the electrocardiographic abnormalities. Wechsler ‘* found ab- 
normal electrocardiograms in 24 per cent of 223 patients. The changes 
consisted of T wave inversions, conduction defects and ectopic cardiac 
rhythms. As in our two cases, no clinical manifestations of myocarditis oc- 
curred. The electrocardiograms in our patients showed only T wave inver- 
sion. Diphtheritic myocarditis was seriously considered because of an 
associated membranous pharyngitis, and diphtheria antitoxin was given. 

Until recently it was felt that the absence of anemia was an important 
differential point in separating this disease from acute lymphatic leukemia. 
In the past five years, however, several instances of anemia associated with 
infectious mononucleosis have been reported. Read and Helwig * found 
three patients with anemia, purpura, leukopenia and thrombocytopenia 
among 300 cases of infectious mononucleosis. Wilson ** and Appelman ** 
have described patients with associated hemolytic anemia. It is now ap- 
parent that anemia does occur occasionally in this disease. Among our 
patients there were three with a marked fall in hemoglobin. In two of these 
the anemia was probably hemolytic in nature. Marked enlargement of the 
spleen suggested hypersplenism as a cause. A lymph node biopsy in one 
such patient exhibited all the microscopic features of a malignant lymphoma, 
further complicating the differential diagnosis. 

Few reports concerning treatment of infectious mononucleosis have ap- 
peared in the literature. Bennike “ reported a carefully controlled series of 
166 patients, 99 of whom were treated with penicillin. There appeared to 
be no difference in the course of the treated cases and the control group, 
except in those patients who had a complicating streptococcal pharyngitis 
in whom penicillin seemed beneficial. Gruskin * reported prompt improve- 
ment in one patient treated with aureomycin, after no benefit from five days 
of penicillin. Lyons * described the results of treatment with aureomycin in 
three cases, and he also felt that the improvement was dramatic. Lyons and 
Hard * subsequently reported a group of 18 cases of infectious mononucleosis 
treated with aureomycin and concluded that the duration of fever and symp- 
toms, the duration of hepatitis and the length of hospitalization were all 
shortened. Carter and Sydenstricker ** recently described nine cases of 
infectious mononucleosis treated with aureomycin and felt that benefit from 
treatment was definite. Seifert ** studied 47 cases and treated alternate 
patients with aureomycin. He found no evidence that aureomycin altered 
the course of the disease. 

In the present series, penicillin and aureomycin did not seem to have any 
effect on the basic disease process, although approximately 50 per cent of the 
patients receiving either drug had an appreciable decrease in fever and sore 
throat within 48 hours. Severe exudative pharyngitis and tonsillitis, as 
well as extension of lymphadenopathy and hepatic dysfunction, occurred in 
several patients receiving chemotherapy. Two of three patients with pneu- 
monia treated with penicillin appeared to receive no benefit. The duration 
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of symptoms and fever was not significantly different in the treated patients 
and the untreated controls (table 4). Penicillin or aureomycin probably 
should be given if there is severe pharyngitis or pneumonitis, to combat 
secondary bacterial infection. 


SUMMARY AND CONCLUSIONS 


1. The clinical and laboratory findings and therapeutic results in 100 
sporadic cases of infectious mononucleosis have been presented. 

2. Fever and lymphadenopathy were the only manifestations which were 
nearly constant. Pharyngitis and splenomegaly were present in two-thirds 
of the patients. Pneumonitis and anemia were observed as unusual com- 
plications. 

3. Hepatitis with bromsulfalein retention or abnormal flocculation tests 
of liver function or both was detected in 92 per cent of 75 patients. This 
finding often aided in the diagnosis. 

4. Thirty-six patients were treated with penicillin and 15 with aureo- 
mycin. Although about 50 per cent promptly improved, comparison with 
an untreated control group indicated no reduction in the average duration 


of symptoms or fever. 
BIBLIOGRAPHY 


. Downey, H., and McKinlay, C. A.: Acute lymphadenosis compared with acute leukemia, 
Arch. Int. Med. 32: 88, 1923. 

. Schleicher, E. M.: Reticulum hyperplasia and proliferation of lymphoid cells in the bone 
marrow in infectious mononucleosis, Acta Haematol. 2: 243, 1949. 

. Hovde, R., and Sundberg, D.: Granulomatous lesions in the bone marrow in infectious 
mononucleosis, Blood 5: 209, 1950. 

. Evans, A. S.: Further experimental attempts to transmit infectious mononucleosis to 
man, J. Clin. Investigation 29: 508, 1950. 

. Evans, A. S., and Robinton, E. D.: An epidemiologic study of infectious mononucleosis 
in a New England college, New England J. Med. 242: 492, 1950. 

. Abrams, H.: Infectious mononucleosis with intense jaundice of long duration, New 
England J. Med. 238: 295, 1948. 

. DeMarsh, Q., and Alt, H.: Hepatitis without jaundice in infectious mononucleosis, J. 
Lab. and Clin. Med. 32: 320, 1947. 

. Brown, J., Sims, J., and Clifford, J.: Hepatic function in infectious mononucleosis, J. 
Lab. and Clin. Med. 32: 1523, 1947. 

. Gall, E. A.: Serum phosphatase and other tests of liver function in infectious mono- 
nucleosis, Am. J. Clin. Path. 17: 529, 1947. 

. Berk, J. D., Shay, H., Ritter, J., and Siplet, H.: Infectious mononucleosis and infec- 
tious hepatitis, studies bearing on certain resemblances and differences, Gastroenterol- 
ogy 11: 658, 1948. 

. Evans, A.: Liver involvement in infectious mononucleosis, J. Clin. Investigation 27: 106, 
1948. 

. Peterson, R. E.: Hepatic dysfunction in infectious mononucleosis; with review of the 
literature. J. Lab. and Clin. Med. 33: 1258, 1948. 

. Custer, R. P., and Smith, E. B.: The pathology of infectious mononucleosis, Blood 3: 
830, 1948. 


1512 ALVIN L. SCHULTZ AND WENDELL H. HALL 


14. Wechsler, H., Rosenblum, A., and Sills, C.: Infectious mononucleosis, report of an 

epidemic in an army post, Ann. Int. Med. 25: 113-133, 236-265, 1946. 

. Read, J., and Helwig, F.: Infectious mononucleosis, an analysis of 300 cases, Arch. Int. 
Med. 75: 376, 1945. 

. Wilson, S., Ward, C., and Gray, L.: Infectious mononucleosis and hemolytic anemia in 
a Negro, Blood 4: 189, 1949. 

. Appelman, D., and Morrison, M.: Concomitant infectious mononucleosis and hemolytic 
icterus, Blood 4: 186, 1949. 

. Bennike, T.: Penicillin treatment of infectious mononucleosis, Arch. Int. Med. 87: 187, 
1951. 

. Gruskin, B. J.: Aureomycin in acute infectious mononucleosis, Ann. Int. Med. 31: 678, 
1949. 

. Lyons, H. A.: Aureomycin in the treatment of infectious mononucleosis, U. S. Nav. M. 
Bull. 49: 1076, 1949. 

. Lyons, H. A., and Hard, E. M.: The effect of aureomycin therapy in infectious mono- 
nucleosis, Bull. New York Acad. Med. 26: 279, 1950. 

. Carter, C. H., and Sydenstricker, V. P.: Aureomycin in the treatment of infectious 
mononucleosis, Am. J. Med. 10: 309, 1951. 

. Seifert, M. H., Chandler, V. L., and Van Winkle, W.: Aureomycin in infectious mono- 
nucleosis, J. A. M. A. 142: 1133, 1950. 


| 

| 

| 

Bq 

| 


LABORATORY AND CLINICAL EXPERIENCE WITH 
SODIUM GENTISATE IN RHEUMATIC DISEASE * 


By Epwarp F. Rosenserc, M.D., F.A.C.P., Chicago, Illinois, Davin A. 
Krevsky, M.D., Detroit, Michigan, and B. M. Kacan, M.D., 
F.A.C.P., Chicago, Illinois 


Gentisic acid, 2,5-dihydroxybenzoic acid, CeHs-(OH)2COOH, has 
been isolated from the urine of human subjects following administration of 
sodium salicylate.’ 

Recent studies have shown that this compound in dilute solutions exerts 
a powerful inhibiting effect on the action of the enzyme hyaluronidase. 
Salicylic acid solutions also inhibit the action of the enzyme, but only in 
relatively high concentrations.” 

This action of gentisic acid stimulated research into the effectiveness of 
this compound as a therapeutic agent in rheumatic diseases. Studies re- 
ported by Meyer and Ragan®* suggested that one possible mechanism of 
pathogenesis in rheumatic diseases may be the breakdown of interfibrillar 
cement due to pathologic increase in hyaluronidase activity. Therefore, they 
consider that an agent capable of reducing hyaluronidase activity might in- 
fluence favorably the course of these ailments.* 

Meyer and Ragan‘ reported further that sodium gentisate appeared to 
exert antirheumatic activity in their patients suffering with rheumatic fever 
and also in rheumatoid arthritis. They estimated the effectiveness of this 
agent to be equal to or greater than that of salicylates. They suggested that 
salicylates may exert antirheumatic activity through the medium of the oxi- 
dation product, gentisic acid.* 

The results of a study of five patients with acute rheumatic fever and 
seven patients with rheumatoid arthritis suggested to Meyer and Ragan ‘ 
that sodium gentisate appeared to exert antirheumatic activity equal to or 
greater than that of salicylate. More recently, six patients with acute rheu- 
matic fever were treated with sodium gentisate by Camelin et al.,° who con- 
cluded that, while sodium gentisate was not superior in efficacy to salicylates, 
it was equally effective. They found sodium gentisate less disturbing to the 
digestive tract, and observed none of the symptoms of auditory nerve toxicity 

‘so commonly encountered among patients treated with salicylates. Their 

results were confirmed recently by Schaefer et al.* Batterman et al.’ re- 
cently reported that the analgesic potency of sodium gentisate is “equivalent 
to that of aspirin.” 

Because of these observations, the following studies with sodium gentisate 
were conducted : chronic toxicity experiments in animals, and also laboratory 

* Received for publication January 18, 1952. 

From the Kunstadter Laboratories for Pediatric Research, the Sarah Morris Hospital 


for Children and the Department of Medicine, Michael Reese Hospital, Chicago, Illinois. 
This study was aided by a grant from The Wm. S. Merrell Company, Cincinnati, Ohio. 
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and clinical observations during treatment with this drug of patients with 
rheumatoid arthritis, osteoarthritis, fibrositis, acute rheumatic fever, psoriatic 
arthritis and erythema nodosum. 


ANIMAL Toxicity EXPERIMENTS * 


Chronic Toxicity Study in Dogs: Eight adult mongrel dogs were fed a 
standard diet and were conditioned to the laboratory for a period of three 
months. They were then divided into three groups of two female dogs 
each and one group of two male dogs. One female group was administered 
50 mg./Kg. of sodium salicylate. A second group of females and the one 
male group received 50 mg./Kg. of sodium gentisate. The other female 
group served as control. The drugs were administered orally in hard 
gelatin capsules, and placebos were administered in a similar manner to the 
controls. Control and drug doses were administered three times a day for 
the first five days, and twice on the sixth day of each week for seven weeks. 
Hematologic evaluations were made every other week for all animals. The 
dogs were killed by bleeding from the carotid artery under light pentothal 
anesthesia. Specimens of the aorta, heart, lung, liver, kidney, spleen,. 
stomach, small and large intestine, urinary bladder, pancreas, adrenal and 
thyroid were fixed in Helley’s solution, embedded in paraffin, sectioned, 
stained with a trichrome stain, and examined histologically. 

Chronic Toxicity Study in Rats: The effects of repeated administrations 
of sodium gentisate and sodium salicylate were investigated in five groups, 
each composed of six male and six female rats. Fresh aqueous solutions 
were given by gavage three times daily for the first five days of each week 
and twice on the sixth day of each week for a period of seven weeks. One 
group of rats received sodium gentisate in doses of 50 mg./Kg. of body 
weight in a concentration of 12.5 mg. per milliliter and another group re- 
ceived 250 mg./Kg. of body weight in a concentration of 62.5 mg. per milli- 
liter. The two groups of rats given sodium salicylate for comparison re- 
ceived similar concentrations and amounts. A fifth group served as a con- 
trol and received comparable volumes of tap water. 

All animals were weighed twice a week, and doses for individual animals 
were corrected for body weight changes. All animals were sacrificed on the 
day following the last dose. At autopsy the tissues saved and the procedures 
employed were the same as those described for the dogs. 

Observations During Animal Toxicity Experiments: All of the dogs were 
in good physical condition at the termination of the seven week period of 
drug administration. Food consumption was normal, and there were no 
significant changes in the body weights. Blood counts made every other 
week were not altered by drug administrations. Erythrocyte counts, total 
and differential leukocyte counts, and hemoglobin concentrations for the 


*The toxicity studies were conducted in the research laboratories of The Wm. S. 
Merrell Company, Cincinnati, Ohio. 


SODIUM GENTISATE IN RHEUMATIC DISEASE 1515 


experimental animals administered sodium gentisate and sodium salicylate 
remained in normal range, and the values were similar to those of the con- 
trols. 

Significant gross pathologic changes were not observed when the dogs 
were sacrificed. Histologic alterations were minimal, and were similar for 
control and experimental animals. 

In the rats, there was one death in each of the following groups: two 
groups receiving sodium gentisate, and one group receiving sodium salicylate 
50 mg./Kg. Two animals died in the control group. Three of these deaths 
were due to pneumonia; the causes in the other two were not determined. 

Of the remaining group which received sodium salicylate 250 mg./Kg., 
eight of the 12 animals died. One of these deaths was also due to pneu- 
monia. Autopsies were done on four of the others. The only consistent 
gross finding was the presence of dark brown fluid in the gastrointestinal 
tracts. 

Micrescopic examination of the tissue of the rats given sodium gentisate 
50 mg./Kg. showed minimal changes, similar to those seen in the control 
group. The only significant alterations in the other animals were those in 
the livers. These were similar in five rats given sodium gentisate 250 
mg./Kg., six rats given sodium salicylate 50 mg./Kg., and the three sur- 
viving rats given sodium salicylate 250 mg./Kg. The liver sinusoids in 
the central portion of the lobules were widened, and the cytoplasm of the 
hepatic cells appeared dense. These changes were similar to those reported 
in studies of various animals given sodium salicylate, and have been at- 
tributed to depletion of liver glycogen.* * *° 


Stupies IN MAN 


Sixty-three patients with various rheumatic diseases were studied. Diag- 
noses were established on the basis of usually accepted criteria. Most of the 
patients were under observation in the hospital for the first three weeks of 
therapy. Motion picture records were made in several instances before 
institution of gentisate therapy, after therapy was started, and again when 
it was stopped. 

The method used for determination of serum gentisic acid levels was 
that described by Gerald and Kagan,"* based upon a color complex which 
develops upon the interaction of gentisic acid and ferrous chloride. 

Serum Levels of Sodium Gentisate Following Oral Administration: 
Twenty adult patients received 2 gm. of sodium gentisate as a single dose. 
Three hours after administration the blood levels ranged from 3.0 to 7.0 mg. 
per cent (average, 5.5 mg. per cent). At four hours, levels ranged from 
2.0 to 7.0 mg. per cent (average, 4.5 mg. per cent) ; at five hours, from 1.0 
to 6.3 mg. per cent (average, 3.5 mg. per cent) ; at six hours, from 0.0 to 6.0 
mg. per cent (average, 2.9 mg. per cent). (Only one patient at six hours 
showed no detectable level.) At seven hours, levels ranged from 1.0 to 6.0 
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mg. per cent (average, 2.2 mg. per cent); at eight hours, from 1.0 to 6.0 
mg. per cent (average, 1.8 mg. per cent) ; and at nine hours, from 0.8 to 5.0 
mg. per cent (average, 1.3 mg. per cent). Three patients were tested at the 
tenth hour; all showed zero blood levels. 

These results indicate rapid absorption and relatively rapid excretion of 
gentisic acid. Approximately half of the patients included in this study were 
therefore given 2 gm. of sodium gentisate every four hours, and the others 
were given the same amount every six hours. No therapeutic advantages 
were observed from either schedule. Spot checks of the blood levels of 
sodium gentisate taken at four hour and six hour intervals after continuous 
administration of the drug showed levels ranging between 1.0 and 7.0 mg. 
per cent. 

Clinical Observations: Our clinical studies concerning the use of sodium 
gentisate involved observations on 40 patients with rheumatoid arthritis, 12 
with osteoarthritis, five with acute rheumatic fever, one with psoriatic ar- 
thritis and one with erythema nodosum. Criteria for diagnosis of these 
conditions were those commonly accepted at present throughout this country. 
Sodium gentisate was administered in the amount of 2 gm. every four hours, 
or 12 gm. daily. Material was supplied in capsules containing 10 mg. each. 

(a) Rheumatoid Arthritis: Among the 40 patients treated for rheuma- 
toid arthritis, four (or 10 per cent), noted considerable relief of pain and 
stiffness within two to 24 hours. These four individuals reported also that 
muscle strength was improved, so that they were able to arise from a sitting 
position with more ease and they found stair-climbing more readily per- 
formed. In every instance, however, these changes proved to be temporary. 
Generally, within three or four days symptoms of pain and stiffness became 
more prominent, and apparent increase in strength of muscle groups dis- 
appeared. Thereafter, these patients no longer reported any worthwhile 
relief from continued administration of the compound. 

Similar, though less marked, transient relief of pain and stiffness was 
reported in four other patients. In these four instances, relief was classified 
as moderate. Twenty patients (50 per cent) observed slight, almost in- 
significant lessening of pain and stiffness during the first two or three days 
of treatment, but not thereafter. Eleven patients (28 per cent) observed 
no effect whatsoever. One patient stated that symptoms were more severe 
during the period of treatment. 

(b) Osteoarthritis: Of 12 patients with osteoarthritis studied during 
these experiments, seven noted moderate relief of pain and stiffness during 
periods ranging from three to seven days after the beginning of therapy. 
Thereafter, this relief was not noted, and symptoms were as severe as ever. 
The most striking relief was noted in a patient with osteoarthritis of the hip 
(morbus coxae senilis). This patient during the first week of treatment 
showed surprising increase in agility and reported marked subjective relief 
of stiffness and pain. In this instance also, however, symptoms deteriorated 
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rapidly during the subsequent days, so that at the end of the second week 
his condition was as bad as ever. Two additional patients with this same 
condition reported moderate though less striking symptomatic relief during 
the first week, and these patients also returned to their former condition dur- 
ing the second week of treatment. 

(c) Fibrositis: Among five patients with fibrositis studied, one obtained 
“good” relief of pain and stiffness during the first three days of treatment ; 
thereafter, symptoms returned as before. This patient estimated that relief 
noted by him was comparable to that obtained through the use of aspirin. 
Four patients with fibrositis reported “slight” lessening of pain and stiffness. 
This improvement was temporary in every instance, and symptoms reap- 
peared in spite of continuing administration of the drug. 

(d) Psoriatic Arthritis: One patient with psoriatic arthritis was studied. 
The immediate effect of treatment was notable improvement of pain and stiff- 
ness and increased muscle strength. This improvement was reported to 
have occurred within two hours of administration of the first dose. Within 
a week, however, pain and disability returned to a level comparable to that 
present prior to administration of sodium gentisate. Within a month this 
individual discarded sodium gentisate, stating that it was ineffective. 

(e) Erythema Nodosum: One patient with erythema nodosum reported 
rapid improvement as to pain and disappearance of lesions on the lower ex- 
tremities. In this individual, all nodules disappeared within 72 hours. 
Fever was not present at the time of beginning therapy. This condition is 
usually self-limited and, therefore, no conclusions were drawn from this 
experience. 

(f) Rheumatic Fever: Four patients with acute rheumatic fever received 
the drug. The response was not sufficiently striking to be considered sig- 
nificant. In two, fever subsided and arthralgia improved remarkably within 
48 hours. In two others, however, fever persisted over 48 hours, and al- 
though joint pains subsided they did not disappear. When the latter two 
patients were given aspirin, the temperature dropped to normal within four 
hours and joint pains disappeared rapidly. 

Toxicity in Human Patients: During these experiments, sodium gentisate 
was administered continuously to 12 individuals with rheumatoid arthritis 
over periods of from four to six months. There was little evidence of toxi- 
city. Six patients reported symptoms suggesting gastric irritation. Two 
patients noted ringing of the ears and five noted “heartburn.” One com- 
plained of bright spots appearing before the eyes. These symptoms dis- 
appeared in spite of continuation of medication. One complained of minor 
“dizziness,” which disappeared in spite of continued administration of 
gentisate. One patient developed symptoms and signs of acute nephritis 
while taking the drug. The condition cleared within a week after the 
gentisate was discontinued. It was not possible to determine whether this 
episode was related to administration of the drug. 
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Laboratory data, including hemoglobin levels, erythrocyte counts, sedi- 
mentation rates and studies of albumin and globulin levels, showed no sig- 
nificant alterations in any of the patients given this compound. 


SUMMARY AND CONCLUSIONS 


Gentisic acid, a product of the biologic oxidation of sodium salicylate, 
is excreted in small quantities in the urine of patients receiving the latter 
drug. Because of reported in vitro studies on its inhibition of hyaluronidase 
and clinical reports of therapeutic benefits in rheumatoid arthritis and rheu- 
matic fever, it was anticipated that this compound might have a salutary 
effect on the symptoms of various types of arthritis. Upon administration 
to rats and dogs, sodium gentisate appeared to have somewhat less toxicity 
than similar doses of sodium salicylate. Prolonged administration of 2 gm. 
every four to six hours in adults resulted in no significant toxic manifesta- 
tions. Single doses of 2 gm. given to adults resulted in an average blood 
level of 2.9 mg. per cent at six hours. One of 20 subjects showed no de- 
tectable level at six hours; the maximal level at this interval was 6.0 mg. 
per cent. 

In rheumatoid arthritis, immediate clinical response was classified as ex- 
cellent in 10 per cent, good in 10 per cent, fair in 50 per cent, none in 28 per 
cent, and worse in 2 per cent (one patient). Such improvement as occurred, 
however, disappeared within a few days, so that no lasting benefits were 
observed. Response was also generally unsatisfactory in patients with 
osteoarthritis, fibrositis and psoriatic arthritis. The response in four pa- 
tients with acute rheumatic fever was not striking enough to be considered 
significant when compared to aspirin. 

It would appear, therefore, that temporary and transient relief of pain 
and stiffness may be observed by patients with certain rheumatic diseases 
during a short period on continued administration of sodium gentisate, in 
doses as stated above. These studies showed no improvement in objective 
signs of the diseases studied. Results of our work give no indication that 
this compound is an adequately effective therapeutic agent. Sodium genti- 
sate is relatively nontoxic. 
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CASE REPORTS 


CRANIAL ARTERITIS: A CASE REPORT AND DISCUSSION * 


By Don F. Kimmertinec, M.D., Altadena, California, and Paut F. Norvin, 
M.D., San Francisco, California 


Tue diagnosis of cranial arteritis is apparently made with greater frequency 
as knowledge of the characteristic features of this disease increases. The patient 
to be reported was admitted to the service of Dr. Gilbert M. Barrett, St. Luke’s 
Hospital, San Francisco, in May, 1949. 


Cast Report 


A 69 year old white female noted the onset of extreme and persistent fatigue 
one month before hospitalization. Except for a sudden severe headache over the 
vertex, which occurred transiently two weeks later, she was free of acute symptoms 
for the next three weeks. She then began to experience generalized headaches of 
a constant nature, for which aspirin gave only temporary relief. Small, tender 
nodules, the size of watermelon seeds, appeared over the occiput, with associated 
hyperesthesia of the scalp. Similar tender nodules soon appeared along the course 
of the temporal arteries, and pain began to predominate in these areas. Five days 
prior to admission the patient was aware of seeing kaleidoscopic lights and of bi- 
lateral blurring of vision, more pronounced in the left eye. She also saw “black 
spots,” which predominated on the left. Two days before admission she found she 
could not open her mouth very well because of a slight but annoying aching of both 
temporomandibular joints. This last symptom disturbed her to such an extent that 
she visited her doctor. She was found to have a low-grade fever and was hospitalized. 

Past history and systemic review were essentially negative. There was no 
history of angina pectoris, intermittent claudication or allergic manifestations. The 
patient stated she had never experienced severe headaches prior to the onset of the 
present illness. 

Physical examination revealed an elderly white female who appeared acutely ill, 
the skin showing some pallor. There were no masses felt over the head, but the 
temporal arteries were thickened, tortuous, beaded and slightly tender, the involve- 
ment being more marked on the right. Temporal pulsations were absent. It was 
thought that the skin in the environs of these arteries was warmer than elsewhere 
on the face; this was later verified by skin temperature studies. Externally the eyes 
were negative. The funduscopic picture will be described later. The hearing was 
diminished bilaterally ; however, the patient had noted no additional loss during the 
course of her illness. No lesions were seen in the mouth or throat to account for 
the difficulty in mastication. Heart and lungs were negative. Neurologic examina- 
tion was normal. Nothing was found on a careful search for involvement of other 
peripheral vessels. There was no palpable lymphadenopathy. The blood pressure 
was 120 mm. Hg systolic and 70 mm. diastolic. The temperature was 37.8° C. 


* Received for publication April 10, 1950. 
From the Medical Service, St. Luke’s Hospital, San Francisco, California. 
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Laboratory: Complete blood count, serologic test for syphilis, urinalysis and 
spinal fluid examination were entirely normal, as were the non-protein nitrogen, 
fasting blood sugar and total protein levels. The erythrocyte sedimentation rate 
was 98 mm. in one hour (Westergren); it was reported as 91 mm. when repeated 
three days later. Three thermocouple recordings of skin temperature were made 
during hospitalization at different stages of the illness. Adjustments were made to 
variations in room temperature: 


May 8, 1949—right temporal region 
left temporal region 
mid-forehead 
right maxillary prominence 
left maxillary prominence 


May 17, 1949—right temporal region 
left temporal region 
mid-forehead 
right maxillary prominence 
left maxillary prominence 


May 25, 1949—right temporal region 
left temporal region 
mid-forehead 
right maxillary prominence 
left maxillary prominence 


Hospital Course and Treatment: The patient's temperature during hospitalization 
fluctuated between 36.5 and 37.5° C., and became normal on the eighteenth day. Diffi- 
culty of mastication ceased shortly after entry and did not recur. The headache per- 
sisted as a constant, generalized pain, but was most severe over the temporal region. 
Empirin compound and codeine were required for alleviation of pain, but this was 


Fx. 1. 


short-lasting. On the fifth hospital day a régime was started consisting of potassium 
iodide, aminophylline and nicotinic acid, the last of which caused definite flushing. On 
the following day the severe headache subsided, although mild discomfort continued, 
and analgesics became unnecessary. On the ninth hospital day sodium nicotinate was 
given intravenously, which caused a marked flushing and an excruciating throbbing 
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headache. On this same day, aureomycin was instituted because of the possible virus 
etiology of cranial arteritis. Nausea and vomiting ensued soon after the first ad- 
ministration and persisted, so that the drug was discontinued after three additional 
doses. These untoward effects subsided after 48 hours. On the twelfth day of 
hospitalization, 1 mg. histamine base in normal saline was given slowly intravenously. 
A reaction followed which was similar to that caused by sodium nicotinate but was 
a great deal more severe and lasted two days. Thereafter, however, the patient's 
course was free from headaches or gastrointestinal symptoms. Changes of the tem- 
poral vessels gradually became less prominent, and the elevation of skin temperatures 
over these areas subsided. Temporal pulsations returned three weeks after entry. 
The lethargy gradually diminished, and toward the end of the patient’s hospital stay 
she was walking in the corridors without evident fatigue. 

Ophthalmologic Course: An eye consultation was obtained on the fourth hospital 
day. Examination with a reduced Snellen chart showed a visual acuity of 20/50 
in the right eye, and 20/200 in the left eye, with the best possible correction. The 
external examination, muscle balance, intraocular pressure and examination of the 
media were all entirely negative. The visual fields showed a definite and fairly 
dense central scotoma in the left eye. No scotoma could be demonstrated in the 
right eye. The fundus of the right eye showed numerous discrete, yellowish patches 
of exudate surrounding the optic nerve head. The edges of the nerve were some- 
what blurred. There were several tiny, superficial, flame-shaped hemorrhages in 
the retina adjacent to the optic nerve but none in the peripheral retina. The arteries 
were definitely narrowed, and the superior temporal artery of the right eye showed 
some faint perivascular streaking and edema along its course. The macula of the 
right eye showed a definite disc-like edema, in the center of which there was a 
peculiar, irregular, mottled pigmentary disturbance. The appearance was that of a 
senile macular degeneration with a superimposed acute edema of the retina. The 
left fundus showed essentially the same picture, but with a much more marked 
edema along the course of the superior temporal artery, so that this vessel was prac- 
tically obliterated. The macular region also showed an area of edema, larger than 
on the right, and here again there appeared to be a definite pigmentary disturbance 
beneath the retina. 

On the sixth hospital day a definite improvement in vision was noted; the right 
eye showed a 20/50 plus, and the left eye a 20/60. The edema of the macula in both 
eyes was less, but there was more evident pigmentary change. The exudates ap- 
parently were the same but there was no evidence of any of ‘the previously noted 
superticial hemorrhages. 

Continued improvement was noted during the remainder of hospitalization, in 
both vision and retinal findings. Macular edema disappeared on the eighteenth day, 
but much more pigment was present bilaterally in these areas. The edema along 
the superior temporal artery was much less in the left eye, and no longer present in 
the right. The exudates had not changed since the initial examination. 

Eleven days after discharge, corrected vision was 20/30 in the right eye and 
20, 40 in the left eye. All edema of the retina had subsided and there was no essential 
change in the pigmentary disturbance of the maculae. Visual fields were normal and 
scotomata could not be detected for the 1/1,000 isopter. The entire retinal vascular 
tree showed some generalized narrowing and both optic discs showed some pallor. 


DIscussION 


The syndrome herein reported was first described by Horton, Magath and 
Brown ' in 1932. To date, as nearly as we can ascertain, there have been 66 
well detined cases reported in the literature. All reports have come from the 
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United States, Canada and Great Britain, except for one described by Artucio, 
Munoz Moratorio, and Faleén in Uruguay, and another by Thevenard? in 
France. Women have been affected in a ratio of two to one, the ages ranging 
from 55 to 80. All patients described have been of the white race with the ex- 
ception of one 75 year old Negro female.* There has been no seasonal predi- 
lection. 

In categorizing this syndrome we prefer the term “cranial arteritis,” as sug- 
gested by Kilbourne and Wolff. In addition to the temporal artery, the dis- 
ease usually affects other branches of the common carotid artery. A thorough 
search in most of the cases has failed to show similar changes in other arteries. 
Jennings ° hesitated to make a distinction between “temporal arteritis” and 
several other peripheral vascular entities: periarteritis nodosa, thromboangiitis 
obliterans and rheumatic arteritis. He compiled an admirable chart comparing 
these diseases and, as Dick and Freeman * have pointed out, lists more differ- 
ences than similarities. 

No etiologic factor has yet been demonstrated. The advanced age of the 
patients leads one to suspect that arteriosclerosis plays a contributing role. It 
seems logical to suppose that the disease is an infection, in view of the fever, 
leukocytosis and generalized systemic reactions. In three of the four cases de- 
scribed by Roberts and Askey,® the disease was preceded by upper respiratory 
infections. Kilbourne and Wolff drew attention to preceding or concomitant 
infections about the head. The same authors considered an allergic basis as 
improbable. Asthma has been known to precede cranial arteritis in only one 
instance.’ A history of preceding trauma was elicited in one reported case,* 
but this was probably coincidental. Multiple endeavors have failed to disclose 
a constant causative organism through bacteriologic and serologic studies. The 
finding of acid-fast bacilli on microscopic examination of the temporal artery in 
case 2 reported by Vandivier and Ritchey * has not been duplicated by other 
investigators. No attempts to culture a virus agent have been made, but the 
possibility that this is the source of the disease must be kept in mind. 

The pathology of cranial arteritis is well described by Dantes *® as a granu- 
lomatous lesion with cellular infiltration of round cells and fibroblasts in all 
coats of the artery, and numerous giant cells in the media. Thrombosis due to 
intimal involvement is frequent, but aneurysm formation does not occur. Sev- 
eral authors have favored the view that the disease is not limited to the branches 
of the common carotid artery, but also affects other vessels. Of interest is the 
patient reported by MacDonald and Moser *° in 1937, who was seen by Post 
and Sanders in 1941," at which time an aneurysm of the innominate artery was 
found by fluoroscopy. One case described by Sproul,’* and another by Chasnoff 
and Vorzimer,’* showed the typical clinical picture of temporal arteritis. 
Sproul’s patient died of pneumonia and cardiac failure, and was found at post- 
mortem examination to have a widespread involvement of many arteries through- 
out the body, the pathology of which was very similar to that of temporal arteritis. 
The temporal arteries were not examined by biopsy or at autopsy. An examina- 
tion of the resected temporal artery in the case of Chasnoff and Vorzimer showed 
typical findings. An autopsy at death about one year later from cerebrovascular 
disease revealed many other arteries involved in a similar way. At the present 
time there is obviously no universal agreement as to whether cranial arteritis is 
a part, of a generalized arteritis. 
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Clinically all cases have had headache, although usually it is not the initial 
complaint. At first the pain is generalized, but later it centers over the affected 
vessels and is frequently associated with hyperesthesia of the scalp. The head- 
ache is constant and severe, many cases having obtained little or no relief with 
opiates. Temporomandibular joint pain on mastication is often noted and may 
be the first painful symptom. Fever, ordinarily present from the onset of the 
disease, usually ranges between 38 and 39° C. and rarely exceeds 39.5° C. Of 
34 cases reviewed by Protas and Saidman,’* absence of fever was mentioned 
specifically in six cases. Anorexia, malaise, loss of weight, weakness, night 
sweats and fleeting joint pains are often encountered. Nausea, vomiting and 
dizziness may occur, and the question of whether these are due to sepsis or to 
involvement of cerebral arteries has been raised by Bowers.’* Lethargy and 
mental retardation were described by Sprague and MacKenzie."* Vertigo, 
followed by total deafness in the left ear and partial deafness in the right ear, 
occurred in case 6 of Cooke et al.,’’ and delirium and coma were reported by 
the same authors. Of interest is the fact that angina pectoris has been present 
in only two cases.*** Concomitant diseases, most likely coincidental, have been 
diabetes mellitus in three cases '***** and pernicious anemia in one."* 

Ocular symptoms are present in approximately one-half of the cases of tem- 
poral arteritis, and vary from scotomata, photophobia, blurring of vision, diplopia 
and constriction of visual fields to complete amaurosis. Occasionally the degree 
of visual impairment is out of proportion to the funduscopic findings. This 
may be accounted for by occlusion of nutrient vessels supplying the optic nerve, 
as has been suggested in the past."**° There is no typical ophthalmoscopic 
picture, but one usually sees either an occlusion of the central retinal artery or 
diffusely scattered arterial lesions with hemorrhages and exudates."* 

Major physical findings are limited to the head and neck. One or both of 
the temporal arteries are always prominent, indurated, tortuous and tender. 
If the vessels thrombose, pulsations disappear and nodules may be palpated. In 
our case, the involved areas were proved to be warmer than elsewhere, although 
others have noted no change in skin temperature.'® Nodules have been palpated 
in many cases in the occipital and supraorbital regions, but the corresponding 
vessels have not been outlined along their courses. As the disease process sub- 
sides, the temporal artery pulsations usually return. Our patient had no 
adenopathy, but enlarged cervical, preauricular, or postauricular glands have 
been found more often than not. Examination usually fails to reveal involvement 
of vessels other than those of the head. However, Horton and Magath,” in 
one of the original cases, believed that a radial artery was affected. Several 
other authors have also reported implication of other peripheral vessels.*:* **-'* 
Hypertension has not been found to be out of proportion to the age group of 
the afflicted patients. 

The principal laboratory findings are leukocytosis, a moderate anemia and 
elevation of the sedimentation rate. The white blood count usually ranges from 
10,000 to 12,000 per cu. mm. Eosinophilia is seldom present. Other labora- 
tory examinations, including spinal fluid studies, serologic tests for syphilis, 
urinalyses, blood and stool cultures and agglutination tests, have been negative. 

Resection of a segment of the affected temporal artery has been a popular 
therapeutic measure and, in addition, has afforded a biopsy specimen. The ma- 
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jority of cases have benefited from this procedure by obtaining relief from head- 
ache, although systemic symptoms persist as a rule. Vandivier and Ritchey,* 
however, reported no improvement in three cases in which resection was done. 
Several other cases have been mentioned,® ** including case 4 of Cooke et al.,*" 
in which little or no improvement has followed this procedure. We did not 
employ it in treating our patient because of the relief demonstrated under a 
medical régime. Procaine hydrochloride has been injected about the inflamed 
vessels, most recently by Roberts and Askey,’ and has afforded much relief, al- 
though repeated injections may be necessary. The use of an oscillating bed 
has been described as having rapidly alleviated headache in one case.** Dantes * 
and Lambert ** employed roentgen-ray therapy to the temporal regions in each 
of their cases, but without apparent improvement. Chemotherapeutic agents have 
been tried, including sulfonamides, penicillin and, in our case, aureomycin, but 
the results were not dramatic and their efficacy remains questionable. We ad- 
ministered vasodilating drugs, but are unable to state accurately the influence they 
exerted upon the course of our patient’s disease. Notwithstanding, it is out 
opinion that these agents should be used. 

The prognosis of cranial arteritis appears to be good, and the disease is be- 
lieved to be self-limited. The duration is variable, ranging from six to 24 
months in most instances. Lasting diminution of vision and, in many cases, 
permanent blindness constitute a serious outlook for ocular complications. Our 
patient was indeed more fortunate than most in this regard. 


SUMMARY 


A case of cranial arteritis is presented with a description of the funduscopic 
changes. Interesting features in the literature pertaining to this disease are 
discussed. 
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NEUROTOXIC REACTION TO CHLOROMYCETIN * 


By Leonarp WALLENSTEIN, M.D., and Jerome Snyper, M.D., 
Baltimore, Maryland 


In the few years since the isolation and synthesis of Chloromycetin, a profu- 
sion of reports has attested its value and wide chemotherapeutic range. It has 
also been attractive because of its non-toxic character and because it is equally 
satisfactory by oral and parenteral route. 

Toxicity studies in animals and man have shown Chloromycetin to be prac- 
tically free of both acute and chronic toxicity at levels well within the therapeutic 
range, even after administration over a long period. A single report * of three 
cases (two typhoid and one acute brucellosis) treated with the drug records a 
significant fall in the number of circulating neutrophils. Marrow studies showed 
a hypoplasia which reverted to normal after discontinuation of the drug. 

The drug is rapidly absorbed from the gastrointestinal tract and after one gram 
a therapeutic blood level is reached in two hours. The level falls steadily and ex- 
cretion is complete in eight hours. The drug appears in significant concentration 
in body fluid, cerebrospinal fluid, and bile. Excretion is mainly through the 
kidneys with 90 per cent of the administered dose accounted for in 24 hours. 


* Received for publication November 19, 1951. 
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A recent case under the care of the authors exhibited what appeared to be a 
serious complication in the use of Chloromycetin. 


Case Report 


The patient was a white married female, aged 24, who had been under constant 
medical care since 1945 for a hemorrhagic type of ulcerative colitis. During that 
period she had five hospital admissions because of fever, bloody stools, loss of weight 
and accompanying malnutrition. 

She had received the usual therapeutic measures. The last hospital admission, 
in May 1950, was for an abscess on the right buttock which rapidly became ulcerated 
and necrotic. She remained in the hospital until August 5, and was discharged with 
incomplete healing of the large ulcerated area on the buttock. 

On December 1, 1950, she was started on Chloromycetin therapy, 500 mg. five 
times daily. There was immediate improvement in the colitis, a gain in weight and a 
decrease in the number of stools which became formed and free of blood. The ulcer 
also showed marked improvement. Chloromycetin therapy was continued in the 
dosage of 2.5 gm. per day; the colitis remained under good control and the ulcer com- 
pletely healed about May 1. 

During this period repeated examinations of the blood were made, the hemoglobin 
and the red blood count remained steady at about 80 per cent and 4,000,000 respectively. 
The white blood count ranged from 10,900 to 12,500 during this period with an average 
of 70 per cent granulocytes. 

The patient had no complaints until May 20, 1951, at which time she noted some 
blurring of vision in both eyes. The vision decreased gradually until she was first 
seen by one of us (J. S.) on May 26, at which time the vision in the right eye was 
20/200 and in the left eye 20/100. Vision could not be improved with glasses. On 
examination the pupils were equal and reacted to light, and externally the eyes re- 
vealed no abnormalities. There was no tenderness on palpation. Examination of the 
fundi, however, showed the disc margins to be obscured by edema of the nerve fibers. 
There was some hyperemia of the disc and appearance of some new vessel formation on 
the nerve head. The visual fields were wide and full and a relative central scotoma 
was present bilaterally. Diagnosis of optic neuritis, bilateral, was made. 

Since there was no other apparent cause, and since the bowel was in a quiescent 
state, the condition was considered to be toxic. The only medications the patient had 
received for months were Chloromycetin and vitamins. It was therefore deemed advis- 
able to discontinue Chloromycetin immediately. At this time a blood count revealed 
that the white blood cells, which previously ranged from 10,000 to 13,000, had dropped 
to 5,150; and the granulocytes which had averaged 70 per cent had dropped to 60 per 
cent. Stereoscopic x-ray examination of the skull was entirely negative. 

On May 29 vision in the right eye had decreased to 5/400 and in the left eye to 
10/400. About this time the patient noted some numbness of both feet. Several days 
later the numbness decreased but an uncomfortable tingling remained. On May 30 she 
was seen by Dr. Jonas Friedenwald who concurred in the opinion that the optic neuritis 
was of toxic origin and probably represented a reaction to the drug, Chloromycetin. 

Intravenous infusions of 1,000 c.c. of 5 per cent glucose in water were administered 
for several days, along with vitamin B complex intramuscularly daily. On June 2, 
vision in the right eye was 10/400 and in the left eye 15/400, and on June 9 there was 
a marked improvement in vision and the patient was again able to read satisfactorily. 
Vision at that time was 20/40 minus in the right eye and 20/40 in the left. The edema 
of the optic nerve had receded and the disc margins were just becoming visible. In the 
meantime, the paresthesias in the feet had become more severe and she required 
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narcotics for relief. At that time the paresthesias were more troublesome than the eye 
symptoms which were improving satisfactorily. 

On June 17 vision was 20/20 in each eye. There was still further recession of 
the neuritis, although the discs had not yet returned to normal. Visual fields were full 
and normal. 

On June 27 the patient was examined neurologically by Dr. F. R. Ford who noted 
no motor disturbance. The feet were so exquisitely tender, however, that it was im- 
possible to test the plantar reflexes properly. The deep reflexes tested in both lower 
extremities were equal. Cutaneous sensibility and vibratory senses were preserved. 
The condition was considered as toxic polyneuritis, probably from the same cause as 
the amblyopia. 

The patient continued to complain of severe discomfort in the feet until August 1, 
1951, when it began to decrease. She improved gradually until September 1, at which 
time she was able to walk with comfort and required no analgesic. 

On September 13 the patient was completely asymptomatic and neurological ex- 
amination revealed no abnormalities. 


CoM MENT 


The progress of this case suggests hitherto unreported and serious manifesta- 
tions of toxicity produced by Chloromycetin, namely, optic and peripheral neuritis. 
Our belief that the drug was the causative toxic agent is based upon the following 
considerations : 


1. The patient received no therapy except vitamins and Chloromycetin for a 


five month period preceding the reaction. 

2. The tendency towards prompt remission after discontinuation of the drug 
suggests a drug toxicity. 

3. The concomitant drop in the white blood count is a known, previously 
reported, reaction to this drug. 

4. Chloromycetin is readily absorbed in therapeutic levels into the spinal fluid 
and could thus have ready access to the optic and peripheral nerves. 


In view of the fact that recommendations have been made for the use of this 
drug in certain chronic illnesses for periods of many months, the above case sug- 
gests the importance of bearing in mind the possibility of serious reactions. 


SUMMARY 


1. A 24 year old woman received continuous Chloromycetin therapy for a 
period of five months because of ulcerative colitis. 

2. At the end of this time bilateral loss of vision due to optic neuritis, a severe 
peripheral neuritis of the lower extremities, and an associated relative leukopenia 


developed. 
3. Discontinuation of the Chloromycetin and supportive treatment were fol- 
lowed by clearing of these reactions. 
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FATAL BILE EMBOLISM FOLLOWING LIVER BIOPSY * 


By C. Y. Brown, M.D., and G. C. Wats, M.D., F.R.C.P. (C), 
Vancouver, B. C. 


Since Iversen and Roholm first popularized liver aspiration biopsy as a 
method of study and diagnosis of hepatic disease, refinements in the technic and 
the recognition of contraindications have made this a relatively safe procedure. 
Terry ' has recently reviewed the literature on liver aspiration biopsy back to 
1939. He found that the mortality rate was 0.28 per cent in 2,469 cases. There 
have been, however, at least four large series * (over 150 cases each) without 
serious incident. The most frequent complications reported have been (1) 
hemorrhage, (2) perforation of a neighboring viscus, including the gall-bladder, 
(3) bile peritonitis, (4) infection, (5) air embolus, and (6) pneumothorax. 

Recently we have encountered a hitherto undescribed complication of this 
procedure—bile embolism of the lungs. 


Case Report 


The patient was a 67 year old white male suffering from severe jaundice of 23 
days’ duration, in whom the clinical and laboratory findings were equivocal in differ- 
entiating between hepatocellular and obstructive jaundice. As an aid to diagnosis, 
liver aspiration biopsy was performed. The transpleural approach through the right 
eighth intercostal space at the midaxillary line was employed. The skin, intercostal 
tissues, pleura and diaphragm were successively anesthetized with 1 per cent novo- 
caine. Then, during held expiration, a gauge 10 Franseen type of biopsy needle 
was advanced through the diaphragm into the liver, the trocar removed, and a syringe 
containing saline attached. While suction was being applied on the syringe, the 
needle was rapidly advanced and then completely withdrawn. After the procedure 
was completed it was noted that, in addition to a small plug of liver tissue, there was 
a considerable volume of bile present in the syringe. Shortly afterwards the patient 
complained of severe pain in the right shoulder and became ashen in color. The . 
pulse was unobtainable and the blood pressure was 80 mm. Hg systolic and 60 mm. 
diastolic. Morphine sulfate, 8 mg., was administered subcutaneously, and his blood 
pressure soon rose to 130/60 and the pulse became stronger at a rate of 70. At this 
time there was no evidence of peritonitis, hemorrhage, pleural effusion or pneumo- 
thorax. Then the patient complained of chilliness, and it was noted that the rectal 
temperature was 101° F. For several hours his condition remained satisfactory. 
Then the blood pressure began to fall and he rapidly developed evidence of severe 
peripheral vascular failure which failed to respond to blood transfusion. He died 
seven hours after liver aspiration biopsy. 

Pathologic Findings: The body was that of a well developed male exhibiting 
a marked, generalized icterus. The mark of the biopsy needle was noted in the eighth 
right interspace in the midaxillary line. 

Examination, in both the gross and the microscopic, of the following organs and 
systems was essentially normal: central nervous system, heart and great vessels, 
gastrointestinal tract, spleen, adrenals and prostate. The kidneys displayed the 
anticipated bile casts in the distal convoluted tubules. 


* Received for publication November 3, 1950. 
P tae the Departments of Pathology and Medicine, Shaughnessy Hospital, Vancouver, 
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Pancreas: The organ appeared to be normal on inspection, but palpation re- 
vealed a rubbery firmness of the head and body. The pancreatic duct entered the 
duodenum a short distance from the common bile duct, and its lumen was narrowed 
as it passed through the head. Serial blocks of pancreas were examined micro- 
scopically and all showed a marked young fibroblastic activity with mononuclear 
infiltration. The appearance was consistent with a subacute pancreatitis without 
evidence of fat necrosis. 


Section of lung showing arteries containing bile. (x 100) 
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Liver and Biliary Tree: The liver weighed 1,550 gm. and was severely jaundiced 
but showed no evidence of cirrhosis. The path of the biopsy needle could be traced 
through a small hematoma in the diaphragm, through Glisson’s capsule into the 
hepatic substance for a distance of 3 cm. at the lower pole of the right lobe. The 
needle had created no apparent macroscopic disruption of the liver, as evidenced by 
lack of hematoma and bile pooling within the parenchyma. The gall-bladder and 
main bile ducts had not been entered. 


» 


Fic. 2. Lung with bile present in the capillaries. (X 430) 
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The common bile duct, cystic duct, gall-bladder, hepatic ducts and primary 
intrahepatic tributaries were greatly dilated. The ampulla of Vater was stenosed 
but the duodenum was bile stained. The gall-bladder contained three pea-sized 
pigment stones, but none was found outside this viscus. 

Microscopic study of the liver revealed stasis and inspissation of bile in some 
of the central zones. A few foci of granular leukocytes occupied many of the portal 
tracts. However, there was no evidence of cirrhosis or of liver necrosis. The vas- 
cular system displayed moderate congestion, with escape of a few erythrocytes into 
the subendothelial spaces. 

Sections through the ampulla of Vater showed extensive infiltration by a well 
differentiated columnar-celled carcinoma, probably of bile duct origin. In addition, 
there was a moderate inflammatory reaction of all layers. 

Lungs: Macroscopically, the lungs exhibited marked jaundice and moderate 
emphysema. Both pleural cavities contained approximately 500 c.c. of dark yellow 
fluid. The lungs weighed 750 and 800 gm. and were free of pneumonic consolida- 
tion, but displayed a moderate degree of edema. 

Several blocks were taken from different parts of the lung for microscopic study. 
These showed the appearance of emphysema, and numerous macrophages containing 
carbon pigment were present in the alveoli. There was no evidence of inflammation. 
The capillaries of the alveolar walls were congested, but the most interesting and- 
important feature was found in the medium sized and small pulmonary arteries. 

All sections taken from both lungs showed the presence of large masses of 
golden pigment in many of the arteries (figure 1). These consisted of aggregates, 
the smallest of which were the size of a red blood cell but in most instances fused 
into masses occupying nearly the entire lumen of the involved blood vessels. This 
material had the appearance of bile seen microscopically in sections of large bile 
ducts using the same H and E stain. 

The red and white cells in contact with these pigment masses were well pre- 
served; there was no abnormality of the blood vessel walls, and no diffusion of this 
pigment into the tissues was noted. An attempt was made to estimate the propor- 
tion and caliber of the vessels chiefly involved. Three hundred vessels, from 200 
to 100 microns in diameter, were measured and a note made of their involvement. 
Twenty-six per cent were found to be involved by the pigment. A slightly higher 
percentage were composed of arterioles and capillaries, there being 33 per cent of 
vessels affected measuring from 2 to 8 microns in diameter (figure 2). Larger 
veins were excluded from this investigation, but a high proportion of the smaller 
vessels examined were veins. Since some of the larger vessels were completely oc- 
cluded by the material, it is probable that extension of the emboli into the smaller 
radicles had been prevented. 

Attempts were made to prove the identity of this material histochemically by 
means of the van den Bergh reaction. However, probably owing to formalin fixa- 
tion and alcohol treatment, the result was negative. Four cubic centimeters of human 
bile were then injected intravenously into a large rabbit. The animal died in about 
one minute. Microscopic examination of the lungs showed golden masses in the 
pulmonary arteries of identical appearance with those seen in this case. Again the 
van den Bergh reaction was done following formalin and alcohol treatment of the 
section, and a negative result was obtained. Treatment of both the human and 
rabbit sections with fuming nitric acid resulted in a slow change in color of the 
material, first to a reddish color and then to green. But treatment of the human 
lung with Fouchet’s reagent resulted in an immediate change of the pigment from 
yellow to green. 

This material was quite unlike any other pigmented material that might be 
found in blood vessels of formalin-fixed sections, such as the fine brown pigment 
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sometimes seen around degenerating blood in formalin-fixed tissues. Moreover, it 
was present in the lung sections of this case only, and was absent from the lungs of 
many other cases sectioned during this period. 

Thus the absence of any other explanation for this material, and the exact cor- 
respondence of its appearance to the bile injected into the rabbit, leave no reasonable 
doubt that these masses constitute bile emboli. It is therefore concluded that this 
patient suffered bile embolism of a large proportion of the arterial bed of the lung 
shortly before death. 

Death, therefore, appears to have been due to bile embolism. The liver biopsy 
needle presumably caused an anastomosis between a distended bile duct and a hepatic 
vein. The pancreatitis and obstructive jaundice were due to carcinoma of the am- 
pulla of Vater. 
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SPRUE REFRACTORY TO VITAMIN B,,; SATISFACTORY 
RESPONSE TO FOLIC ACID* 


By B. STANLEY CoHEN, M.D., Baltimore, Maryland, Leo M. Meyer, M.D., 
Brooklyn, New York, and Rosert Fapem, M.D., Bronx, New York 


INTRODUCTION 


Tue hematologic and clinical response of patients with macrocytic anemia to 
the administration of pteroylglutamic acid has been well established. Although 
folic acid does not represent a complete treatment for pernicious anemia, it has 
been found most useful in nutritional macrocytic anemia, megaloblastic anemia of 
infancy, macrocytic anemia of pregnancy and sprue.** Thymine (5-methyl ura-° 
cil) has been found efficacious in the treatment of certain of the macrocytic anemias 
in relapse, notably pernicious anemia and sprue, when administered in doses bear- 
ing a ratio of 5,000:1 to the required dosage of folic acid.** 

More recently, the applications of vitamin B,, to the treatment of the 
macrocytic anemias have been explored. West * in 1948 reported positive hema- 
tologic activity following the intramuscular administration of crystalline vitamin 
B,, to three patients with Addisonian pernicious anemia. Spies, Stone and 


* Received for publication July 22, 1950. 
m <> | the Medical Service, Bronx Veterans Hospital, Kingsbridge Road, Bronx, 
New York. 
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Aramburu * reported hematologic and clinical response in patients with Addi- 
sonian pernicious anemia, nutritional macrocytic anemia and nontropical sprue to 
the administration of single intramuscular doses of vitamin B,,. Evidence of 
positive hematopoietic activity and striking clinical improvement, including an 
increase in sense of well being, mental alertness, strength and vigor, and complete 
relief of the soreness and burning of the mouth and tongue, were noted in cases 
of nontropical sprue that received six micrograms intramuscularly. Similarly, 
Spies, Garcia Lopez, Milanes, Lopez Toca and Culver’ reported hematologic 
and clinical response following the administration of single doses of eight micro- 
grams of crystalline vitamin B,, intramuscularly to patients with tropical sprue. 

Spies and Suarez,* discussing the results of the administration of vitamin B,, 
to five patients with tropical sprue, suggested that a single injection of 100 
micrograms of vitamin B,, might be expected to produce optimal response. 
Studies ° in the treatment of macrocytic anemias with vitamin B,, employing the 
oral route of administration suggest that the dose varies from patient to patient 
and from time to time in the same patient. Although the parenteral route 
seems advisable in severely ill patients or in patients with complicating sys- 
temic disease, vitamin B,, given by mouth in adequate amounts is often 
efficacious. Meyer et al.’ treating five patients with pernicious anemia in 
relapse with oral vitamin B,, in daily doses of 75 to 150 micrograms, found 
that, although the reticulocytosis was submaximal, the clinical and hematologic 
response was satisfactory. Two patients failed to respond to oral daily doses 
of 150 to 250 micrograms of vitamin B,,, with subsequent clinical and hema- 
tologic response to parenteral administration of vitamin B,,. Again, in a 
number of cases of the macrocytic anemias, including sprue and nutritional 
macrocytic anemia, Spies and his colleagues "' noted that, in each case, the intra- 
muscular administration of vitamin B,. was followed by striking clinical improve- 
ment. Strength and appetite increased, and soreness and burning of the tongue 
subsided. In the cases of sprue, the abdominal distention subsided and the volume 
of stools decreased rapidly. 

Thus, the efficacy of vitamin B,, in the treatment of the macrocytic anemias 
has heen established. Vitamin B,, is, per unit of weight, the most effective 
antianemic substance known. It is becoming evident, however, that all patients 
with manifestations of the various types of macrocytic anemia do not respond 
with equal readiness to all of the available antianemic agents. The following 
patient, manifesting many of the clinical and hematologic evidences of sprue, is 
presented as an example of the failure to respond to adequate doses of vitamin 
B,.. with prompt and complete response following the subsequent administration 
of folic acid. 


Case Report 


A 43 year old white male was admitted to the Bronx Veterans Administration 
Hospital on September 8, 1949. He had been well until four months prior to ad- 
mission, when there was onset of diarrhea, with three to five yellow-green, frothy, 
foul-smelling stools a day, and anorexia, weight loss, weakness and fatigue. His 
weight dropped from 180 to 120 pounds. There was a history of military service in 
New Guinea and the Philippine Islands in 1943 and 1944, during which time there 
were two episodes of watery diarrhea, each lasting five to seven days. Stools were 
not bloody. There was no abdominal pain or fever. No laboratory studies were made. 
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Physical examination revealed a pale, emaciated white male, appearing much 
older than his chronologic age. Positive physical findings were: smooth red tongue, 
with a small area of ulceration near the tip; pretibial edema; absent dorsal pedal 
pulsations. Sigmoidoscopic examinations showed an atrophic mucous membrane. 
No other abnormalities were noted. 

Laboratory Data: Erythrocytes, 1.7 million per cu. mm.; hemoglobin, 5.6 gm. 
(after a transfusion of 1,000 c.c. of whole blood) ; leukocytes, 1,150 per cu. mm. Gas- 
tric juice contained free HCl. Gastrointestinal roentgenograms revealed motor dys- 
function, with hypomotility. Blood indices were those of hyperchromic, macro- 
cytic anemia. Hematocrit was 18. Bone marrow aspirate revealed hyperplasia of 
the erythroid elements, with 3 per cent megaloblasts. Red cell fragility was nor- 
mal. Bleeding time was one minute; coagulation time was four minutes. Clot 
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Fic. 1. Hematologic data on a patient with sprue, showing failure of response to oral and 
intramuscular administration of vitamin B,, and successful treatment with folic acid. 


retraction was complete in six hours. Sickling preparations were negative ; urinalysis 
was negative. Chest roentgenogram was negative. Stool specimens revealed 49.3 
per cent free fat, with 3.9 per cent split fats (dry weight). Duodenal secretions after 
mecholyl contained normal amylase, decreased lipase content. Three glucose tolerance 
tests were inconclusive. On September 12, four days after admission to the hospital, 
blood examinations showed erythrocytes, 1.6 million per cu. mm.; hemoglobin, 4.6 gm. ; 
hematocrit 21; color index 0.88; MCV 116; volume index 1.3; serum bilirubin 0.7 mg. 
per cent. 

Course: Initial therapy was supportive. Two liters of whole blood were ad- 
ministered during the first two weeks. On September 26, 1949 vitamin B,, was 
started, by mouth, and was increased in progressive doses to 600 micrograms daily, 
with no objective or subjective improvement. On October 17, the B,, was given 
intramuscularly, first 20 micrograms twice weekly, then daily, until November 15, 
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again with no improvement. On November 17, folic acid was started, by mouth, 70 
mg. daily. On the fifth day there was a reticulocyte response of 11.4 per cent (figure 
1). There was progressive improvement in the blood values. The diarrhea stopped 
and the patient experienced marked subjective improvement. On November 28 he 
was given 10 mg. of folic acid twice daily, and has maintained this dosage schedule to 
date. On December 29 gastrointestinal series revealed improvement in motility, with 
increased cohesiveness to the barium column. The stools contained 37 per cent neutral 
fat and 19.8 per cent fatty acids (dry weight). 

The patient was discharged from the hospital on January 26, 1950, and returned 
to work. He has remained asymptomatic for six months. His weight increased to 
180 pounds. The tongue is normal. He has one formed bowel movement daily. 


DiscussION 


The patient presented many of the features of sprue, namely, hyperchromic 
macrocytic anemia, diarrhea, loss of weight, glossitis, hypomotility of the small 
bowel, increase of neutral fats and low split fat content of stool. Following treat- 
ment with folic acid, the glossitis disappeared, the diarrhea stopped, the anemia 
was remitted, the patient gained 40 pounds, the roentgenograms of the intestines 
became normal, the fatty acids in the stool increased, and the neutral fats were 
reduced. 

Various instances of the failure of vitamin B,, in the therapy of certain of the 
macrocytic anemias have become evident. Cases of macrocytic anemia of preg- 
nancy and of the puerperium, refractory to vitamin B,, therapy but responding 
to folic acid, have been noted.**** Bethell ** cites unpublished data by Luhby on 
the response to folic acid of a macrocytic anemia of infancy, attributed to dietary 
insufficiency and previously refractory to vitamin B,,. It thus appears that the 
deficiency of either folic acid or vitamin B,, may produce similar blood and bone 
marrow changes, and that failure of response to one of these agents may suggest 
deficiency of the other. The neural damage occurring during treatment of 
patients with pernicious anemia with folic acid has been likened to avitaminoses, 
apparently precipitated by the treatment of a single vitamin deficiency in the 
presence of multiple vitamin deficiencies. 

The results in the treatment of macrocytic anemias with thymine have led 
to the belief that folic acid is a coenzyme in the enzyme system involved in the 
synthesis of thymine, and that administration of the latter in large enough doses 
negates the effect of folic acid deficiency. 

Meyer ** has demonstrated that oral daily doses of 75 to 150 micrograms of 
vitamin B,, were required for clinical and hematologic response in a group of 
patients with pernicious anemia, with two patients failing to respond to doses of 
150 to 250 micrograms a day. Both of these patients responded to the subsequent 
parenteral administration of vitamin B,,. When combined with small amounts 
of folic acid, however, oral daily doses of only 25 micrograms of vitamin B,. 
were productive of clinical and hematologic remission. Suarez and Spies ob- 
served a better response of patients with sprue to small doses of vitamin B,, 
supplemented with folic acid, or one of the conjugated forms of folic acid, or with 
liver, than when very small doses of vitamin B,, alone were given. 

That vitamin B,, represents a substrate, which requires in its absorption and 
the potentiation of its action, a complicated enzyme system, of which folic acid 
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is an important constituent, is suggested by many of the experiences to date. 
The synergism of antianemic agents, and the failure of response to one or the other 
of the available measures in many of the macrocytic anemias, indicate a complex 
biochemical relationship, with many facets yet unexplored. 


SUMMARY 


The role of the antianemic agents, folic acid, 5-methyl uracil (thymine) 
and vitamin B,, in the treatment of macrocytic anemia is discussed. A case 
is presented with macrocytic anemia and many of the clinical features of 
sprue, refractory to large oral and intramuscular doses of vitamin B,,, with 
complete clinical and hematologic response to folic acid. 
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CRYPTOCOCCUS MENINGITIS: REPORT OF CASE WITH 
SURVIVAL AFTER 14 MONTHS * 


By Henry C. Rosertson, Jr., M.D., and Vince Mosevey, M.D., F.A.C.P., 
Charleston, South Carolina 


TorULA invasion of the central nervous system is an uncommon occurrence, 
approximately 105 verified cases having been recorded since it was first reported 
by Busse in 1849. The disease is usually fatal, and there are no satisfactorily 
proved cases of recovery. The literature contains several excellent reviews of 
this subject, and it is not the purpose of this report to repeat these comprehensive 
discussions. 

The causative organism, Cryptococcus neoformans, perhaps more familiarly 
known as Torula histolytica, is a yeastlike organism which occurs normally in 
many types of grasses, insects, beeswax, pickle brine and milk. Strains have been 
isolated from the throat, skin and gastrointestinal tract in normal healthy individ- 
uals. The nature of the development of its pathogenicity is unknown. 

The clinical picture of Torula of the central nervous system is that of a chronic 
meningitis. Onset is most often with headache, vertigo and irritability, and 
frequently with mental confusion. Examination frequently reveals nuchal rigid- 
ity, positive Kernig’s sign, ophthalmoplegia, papilledema and a variety of focal 
neurologic signs. Examination of the blood and urine is usually of no diagnostic 
significance. Spinal fluid is usually clear, under increased pressure, often to 500 
mm., with pleocytosis up to 800 cells, lymphocytes predominating. There is eleva- 
tion of spinal fluid protein and usually a marked reduction of sugar. The organ- 
ism may be found on direct smear or, more often, on culture on Sabouraud’s 
media, where they appear as grayish mucoid colonies of round, gram-positive cells 
which reproduce by budding. The clinical course is usually progressively down- 
ward, terminating in coma and death. In 1947 Voyles and Beck surveyed the 
literature and found seven cases of reported survival from this infection. They 
obtained follow-up reports in four of these: one had died subsequent to the time 
the case was reported; the other three all had signs of a chronic infection of the 
central nervous system. The longest survival period was seven years and eight 
months. 

In almost all recorded cases, including the one here presented the diagnosis 
was made much later than would have been the case had the index of suspicion of 
Torula infection been higher. The clinical pattern and the spinal fluid changes 
(particularly the pleocytosis and the reduction in sugar content) often simulate 
tuberculous meningitis. Other forms of chronic meningitis and encephalitis are 
diagnoses not infrequently made. The presence of an expanding cerebral lesion 
is often suspected and, because of this, intracranial exploration has been carried 
out on many recorded cases. 


Case Report 
The patient, a 33 year old white carpenter, was admitted to Roper Hospital July 3. 


1949, with a history of headache of one week's duration. Headache was dull, bilateral 
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and frontal, and became increasingly severe. Accompanying symptoms included 
anorexia, lethargy and constant vertigo and, beginning three days before admission, 
nausea and vomiting. There had been no fever and no symptoms of upper respiratory 
infection. Health had been excellent prior to onset, and past and family history 
contained nothing of significance. 

Examination showed a fairly well nourished and well developed man, slightly pale 
and obviously in severe pain. Temperature was 98.6° F., pulse 54, respiration 18, blood 
pressure 130 mm. Hg systolic and 80 mm. diastolic. The skin was moist but the mucous 
membranes appeared quite dehydrated. Severe gingivitis was present. The only other 
significant findings were the following neurologic changes : transient central nystagmus, 
early blurring of the upper medial quadrants of both optic discs, strongly positive 
Babinski and Oppenheim reflexes on the left. The neck was flaccid and Kernig’s sign 
negative. Deep reflexes were somewhat hyperactive but equal, and there was no 
demonstrable localized muscle weakness. 

Laboratory Findings: Hemoglobin, 13.5 gm.; red blood cells, 4.22 million; white 
blood cells, 9,400; polymorphonuclears, 87 per cent ; lymphocytes, 12 per cent; eosino- 
phils, 1 per cent. Urinalysis was normal throughout. Lumbar puncture was per- 
formed and clear fluid obtained under pressure of 300 mm.; dynamics were open. Cell 
count was 23, with 90 per cent lymphocytes; total protein, 18 mg.; sugar, 60 mg.; 
chlorides, 660 mg. ; Wassermann test, negative. Roentgenograms of skull and mastoids 
were normal. Electroencephalogram was normal. 

The clinical picture at this point suggested a meningoencephalitis of diffuse type, 
although spinal fluid changes were inconsistent with this opinion and the diagnosis 
was uncertain. 

Course: Patient ran an irregular low-grade fever, ranging from 98.6° ta 100.4° F. 
The Babinski became strongly positive on the right. Nuchal rigidity, positive Kernig’s 
and a higher febrile level developed July 12, and the temperature remained around 
102° F. for one week. There were irregular periods of disorientation and confusion. 
Optic discs became increasingly blurred and choked. Bilateral abducens nerve paral- 
ysis developed. On July 31 temperature rose to 105° F. and remained elevated at 
about this level for the next week. The spinal fluid changes were significant: Cells 
rose gradually to 176, predominantly lymphocytes; pressure ranged from 300 to 550 
mm., the dynamics remaining open; protein rose to 114 mg.; sugar dropped to 10 mg., 
then was negative on repeated examination. All spinal fluid cultures and smears were 
reported as negative until August 5, when Cryptococcus neoformans colonies were 
found on Sabouraud’s media; this finding was repeated on spinal fluid obtained on a 
subsequent puncture and sent to another laboratory. Both growths were cultures of 
the grayish mucoid colonies, and microscopic identification was positive. 

Therapy: Following a short course of aureomycin (7 gm. in four days), com- 
bined treatment with penicillin and streptomycin was begun. This was felt to offer the 
best “coverage” for a meningoencephalitis, probably of tuberculous or possibly of virus 
origin. These were continued until Torula were found in the laboratory. At this 
time the patient was transferred to a nearby military installation, where for two months 
he received intensive therapy with intrathecal and intramuscular penicillin, and 
sulfadiazine by mouth. Gradual improvement occurred. When discharged from the 
hospital in October 1949, he had the following evidence of persisting infection: memory 
defects, tinnitus, some blurring of optic disc margins, elevated spinal fluid pressure 
(300 to 400 mm.), increased cells (40 to 80 lymphocytes per cu. mm.), and elevated 
protein (100 mg.). These changes persisted over the next two months, and in 
December he was readmitted to the military hospital. For four weeks he received 
large doses of penicillin intramuscularly, 100,000 units of penicillin intrathecally daily, 
and sulfadiazine. On discharge on January 14, 1950, he was much improved clinically, 
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though spinal fluid pressure remained around 300 mm. (Cell count and protein were 
unsatisfactory at this point because of the presence of blood from repeated taps. ) 

At this point he again came under my care. Therapy was continued, with a 
graduated program of increased activity, iodides and autogenous vaccines. In April 
he was able to resume regular work. 

On June 19, 1950 he was readmitted to Roper Hospital for reévaluation. 

He reported that he was working regularly but had the following symptoms: easy 
fatigability, occasional dull headache, some difficulty in concentration, and pain and 
stiffness in the lower back, the site of numerous spinal punctures. Physical examina- 
tion was not remarkable except for some limitation of motion of the lumbar spine. 
Routine examinations of the urine and blood, including sedimentation rates, were 
normal. Lumbar puncture was performed and clear fluid obtained under pressure of 
180 mm.; dynamics were open. Cell count was 5, all lymphocytes; sugar, 22 mg.; 
protein, 38. Smears and culture showed no Torula present. 


CoMMENT 


At the time of this report the patient is working regularly and is under no 
treatment. It is possible that his present symptoms are a result of permanent 
damage by a severe diffuse meningoencephalitis with residual scarring. He has 
no evidence of active infection, whether by physical examination or bacteriologic 
and laboratory studies. However, reports of previous cases would indicate that 
the time elapsed is entirely inadequate for these negative findings to be significant. 


SUMMARY 


A case is reported of meningitis due to Cryptococcus neoformans, with survival 
14 months after onset. 


ApDENDUM 


April 28, 1952: Patient has continued to improve. He is working regularly. Only 
symptoms at present are impotence, and a mild impairment of concentration. Survival time 
since onset two years, 10 months. 


BIBLIOGRAPHY 


. Hamilton, L. C., and Thompson, P. E.: Treatment of Cryptococcus meningitis with 
penicillin, Am. J. Dis. Child. 72: 334, 1946. 

. Flinn, L. B., Hooker, J. W., and Scott, E. G.: Torula histolytica infection, Delaware State 
M. J. 18: 141, 1946. 

. Mezey, C. M., and Fowler, R.: Cerebrospinal Cryptococcus, J. A. M. A. 132: 632, 1946. 

. Levin, W., and Roux, P.: Torula infection of the central nervous system, South African 
M. J. 20: 2, 1946. 

. Greening, R. R., and Menville, L. J.: Roentgen findings in Torula, Radiology 48: 381, 1947. 

. Hassin, G. B.: Torula of the central nervous system, J. Neuropath. and Exper. Neurol. 6: 
44, 1947. 

. Voyles, G. Q., and Beck, E. M.: Systemic infection due to Torula histolytica, Arch. Int. 
Med. 77: 504, 1947. 

. Globus, J. H., Gang, K. M., and Bergman, P. S.: Torula meningoencephalitis, J. Mt. Sinai 
Hosp. 16: 14, 1949. 

. DeWan, C. H., Leffler, R. J., and Collette, T. S.: Case report of Cryptococcus meningitis, 
Guthrie Clin. Bull. 19: 75, 1949. 


| 
} 
— 
} 
7 
7 


CASE REPORTS 


EOSINOPHILIC LEUKEMIA: REPORT OF A CASE 
WITH AUTOPSY * 


By Hersert L. Hyman, M.D.,¢ Waltham, Massachusetts, and THomas 
Jarrop, M.D., Dayton, Ohio 


Tue existence of eosinophilic leukemia as a distinct entity is the subject of 
much controversy. When confronted with the problem of excessive eosinophilia, 
most clinicians are reluctant to consider leukemia as a possibility until all other 
causes are eliminated. However, when the index of suspicion for leukemia is 
high, the next consideration is directed toward determining the specific type of 
leukemic process involved. When considering the interpretation of a leukemia 
with a marked eosinophilia, hematologists in general are divided into two groups. 
There are those who, although they recognize eosinophilic leukemia, merely con- 
sider it a variation of chronic myelogenous leukemia.*:* Others,*:*:* however, 
consider eosinophili¢ leukemia as a distinct entity with its own characteristic 
hematologic pattern. This controversy over diagnosis and the rarity of the dis- 
ease warrants the presentation of another autopsied case. 


Case Report 


A 34 year old colored male farmer was admitted for the first time to the Veterans 
Administration Hospital, Dayton, Ohio, on October 29, 1948, complaining of fatigue. 
He had been in the Army from 1942 to 1945, during which period he had remained 
in the United States and had had no significant illness. He had always enjoyed 
excellent health until late in 1945, when he developed a persistent cough productive 
of heavy, thick, yellow sputum, for which he was hospitalized. A six-day course of 
penicillin and sulfonamide was given, but the cough persisted. In February, 1948, he 
developed weakness, weight loss, pallor, malaise and dyspnea. He was given digitalis 
without relief. In April 1948 he developed swelling of his face; later he developed 
swelling of the legs and abdomen (no gross hematuria). 

In May he was hospitalized because of continued dyspnea, orthopnea and edema. 
At this time his blood pressure was 220 mm. Hg systolic and 110 mm. diastolic. Re- 
peated urinalyses showed albumin, pus cells, casts and occasional red blood cells; the 
specific gravity was usually in the neighborhood of 1.010, although one specimen dur- 
ing a renal concentration test had a specific gravity of 1.017. Repeated hematologic 
studies revealed leukocytosis ranging from 10,500 to 43,800 cells per cu. mm., with 
eosinophilia ranging from 40 per cent to 60 per cent. Erythrocyte counts and hemo- 
globin determinations were within normal range. Biopsy of the gastrocnemius muscle 
showed no evidence of trichinosis or periarteritis nodosa. Chest roentgenogram on 
admission revealed striking enlargement of the cardiac silhouette, suggesting peri- 
cardial effusion and a moderate amount of fluid in the right pleural cavity. Twenty 
days later the cardiac shadow was of normal size and there was no evidence of free 
pleural fluid. An intravenous pyelogram was normal. 


* Received for publication May 5, 1950. 

From The Medical Service, Veterans Administration Hospital, Dayton, Ohio, and the 
Department of Medicine, University of Cincinnati, Ohio. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion of the Veterans Administration. 

+ Now Captain in the Medical Corps, Murphy Army Hospital. 
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He received no therapy except a low salt diet and bed-rest. After two weeks 
the edema disappeared. Within six weeks the blood pressure returned to normal, 
where it remained. He was discharged on September 26 without an explanation for 
the eosinophilia. 

When he was admitted to the Dayton Veterans Administration Hospital in Oc- 
tober 1948, his only complaint was fatigue. Physical examination showed no evidence 
of edema. The blood pressure, heart and lungs were normal. The liver was palpated 
one fingerbreadth below the right costal margin; it was smooth, firm and nontender. 
The spleen was barely palpable. In both axillae there were several slightly enlarged, 
discrete, movable, nontender lymph nodes. 

Laboratory: Examination of the peripheral blood revealed mild anemia. From 
October 21 to his death on November 26, the erythrocyte count ranged from 4,800,000 
to 4,300,000. The hemoglobin gradually decreased from 14 gm. per 100 c.c. to 10 gm. 
per 100 c.c., resulting in moderate hypochromia. The erythrocytes were of normal 
size and there was only minimal anisocytosis and poikilocytosis. The reticulocytes 
were 0.8 per cent. There were 150,000 platelets per cu. mm. on admission, with 
gradual! decrease to 90,000 per cu. mm. at death. 


Taste I 
Differential Cell Counts of Peripheral Blood 


Meta- Adi Myelo- 


myelo- 
cytes ; blasts 


38,650 
58,260 
59,740 
76,430 
100,040 
183,800 
178,240 
189,340 
177,260 
175,730 
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The striking abnormality of the peripheral blood was leukocytosis and extreme 
eosinophilia. There was a progressive rise in the white blood cell count, from 38,650 
per cu. mm. initially to 175,730 per cu. mm. at death. The percentage of eosinophils 
ranged from 50 to 66. The majority of these eosinophils were multilobed adult cells 
in which the cytoplasm was filled with large red granules which were uniform and 
refractile with Wright's stain. Ten to 15 per cent of these adult eosinophils, however, 
contained very few of these red granules, giving the cells a “washed out” appearance 
(figure 1). Many eosinophils contained numerous vacuoles in the cytoplasm. Oc- 
casionally these cells contained only two or three granules in a clear light blue cyto- 
plasm, and a few cells contained both red and blue granules. In addition, as the 
eosinophilia increased there was a gradual shift to the left with an increase in the 
number of eosinophilic myelocytes and myeloblasts (table 1). There was a relative 
decrease in polymorphonuclear leukocytes, all of which were of the adult type. The 
lymphocytes and monocytes appeared normal but were relatively decreased. An 
occasional late erythroblast and normoblast were seen in the peripheral smear. 

Sternal marrow aspirations were done on October 30 and November 8, and a 
sternal biopsy was taken on November 10. The marrow examination (table 2) re- 


10/25 13.5 
10/29 13.0 

a 11/2 13.5 

11/9 12.5 

‘a 11/13 12.0 

a 11/20 11.5 

: 11/24 11.5 
11/25 11.0 
11/26 10.0 
| | | | | 
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Fic. 1. Photomicrograph of peripheral blood with Wright-Giemsa stain; note vacuolation 
and relatively sparse granules in the eosinophils. X 1400. 


vealed definite eosinophilia, ranging from 35 per cent to 45 per cent; although most 
of these were adult cells, many eosinophilic myelocytes were present. As in the 
peripheral blood, many eosinophils contained very few red granules in the cytoplasm, 
and vacuoles were frequent. The remainder of the myeloid cells were less mature 
than normal. There were numerous early myelocytes, with a definite hiatus at the 
metamyelocyte level. The erythroid cells were normally active. The myeloid-eryth- 
roid ratio was approximately 4: 1. 


Taste Il 
Differential Cell Counts of Aspirated Bone Marrow 


Eosino- 
philic | Lympho- 


phils Myelo- 
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Date | Adult | Meta- Sl Erythro- | Normo- 

polys | cytes age | age age 100 WBC | 100 WBC 

% 1% | % | % 1% | % % | % % 
10/30| 15.5| 2.0 | 135] 45 ]12 | 25 | 230] 150 | 120 | 30 | 205 
11/8 | 90| 30 | 160] 35] 85] 45 | 365| 85 | 105 | 60 | 220 


1544 HERBERT L. HYMAN AND THOMAS JARROLD 


Several urinalyses revealed occasional albuminuria with a few white blood cells. 
A 24 hour urine sample was centrifuged; microscopic examination of the precipitate 
revealed a few scattered cells, most of which were eosinophils. A renal concen- 
tration test revealed specific gravities of 1.022, 1.022 and 1.023. Skin test was nega- 
tive for trichinosis. Repeated stool examinations were negative for blood, ova and 
parasites. The following additional laboratory examinations were considered within 
the normal range: direct and indirect van den Bergh, non-protein nitrogen, blood 
urea nitrogen, creatinine, blood sugar, cholesterol and cholesterol esters, cephalin 
flocculation, thymol turbidity and serologic tests for syphilis. On two occasions, total 
serum protein was 7.2 gm., with 3.8 gm. of albumin and 3.4 gm. of globulin. Pro- 
thrombin time was 45 per cent; after 10 mg. of vitamin K were given for five days, 
it was 65 per cent. An electrocardiogram revealed T wave changes indicative of 
myocardial damage. Microscopic examination of an axillary lymph node revealed 
normal architecture, but there were numerous eosinophils in the sinusoids and con- 
siderable fibrosis. 

Admission chest roentgenogram (October 29) revealed a normal cardiac shadow 
and essentially clear lung fields. Flat plate of the abdomen showed the liver and 
spleen to be enlarged. A skull roentgenogram was normal. There was coarsening 
of the trabeculations in the bones of the pelvis and at the ends of some of the long 
bones, resulting in multiple small areas of radiolucency; these findings were interpreted 
as being consistent with leukemia. On November 16 a chest roentgenogram revealed 
an enlarged pyramidal cardiac silhouette suggesting pericardial effusion and a small 
amount of fluid in the left costophrenic angle. 

Hospital Course: On admission, patient was given a regular diet with no specific 
therapy. On November 8, generalized lymphadenopathy (more marked in the 
axillae) was discovered, and the spleen now was two fingerbreadths below the left 
costal margin. Although his leukocyte count was getting progressively higher, he 
was ambulatory and had surprisingly few complaints. Except for slight fatigue, he 
was essentially asymptomatic. On November 23 he had an episode of syncope and 
an involuntary bowel movement. At this time he admitted that for several days he 
had had weakness and diminished touch sensation of his left hand. Examination on 
November 23 revealed a left hemiparesis, and at the site of the sternal biopsy there 
was purulent drainage. Culture of this pus revealed nonhemolytic Staphylococcus 
albus. He was placed on penicillin therapy. From this point his course was rapidly 
downward. He developed fever and a definite left hemiplegia. He became stuporous 
and began to have generalized convulsions. On November 25, examination revealed 
a fever of 103.4° F., nuchal rigidity, bilateral papilledema and paralysis of the left 
extremities. At lumbar puncture the initial spinal fluid pressure was 400 mm. of 
water; after 1 c.c. of slightly turbid fluid was withdrawn, the pressure was 140 mm. 
of water. Spinal fluid examination revealed 6,000 erythrocytes per cu. mm. and 950 
leukocytes per cu. mm.; Pandy’s test was 4 plus; no organisms were found on gram 
stain. On November 26, dullness and numerous moist rales were found at the right 
lung base. His temperature continued to rise and reached 106° F. He developed 
frank pulmonary edema and was pronounced dead at 11:55 p.m. on November 26, 
1948. 

Necropsy: At the level of the third interspace there was a small dry sinus in the 
skin which extended down to the sternum. The area of the sternum beneath the sinus 
was mushy; elsewhere the sternum was of normal consistency. The pericardial sac 
contained 500 c.c. of cloudy, dark amber fluid. The lining of the pericardial surface 
was covered with fibrinous reddish flecks. About the base of the tricuspid valve, 
and to a lesser extent at the base of the mitral valve, slight extravasation of blood was 
noted beneath the endocardium; otherwise, the heart was essentially normal. Both 
lungs contained copious amounts of frothy, salmon-colored fluid. The liver was large, 
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weighing 2,340 gm., and showed some yellowish-white streaking. The spleen was 
enlarged, weighing 680 gm.; the pulp was dry, hard and brown. The right kidney 
weighed 200 gm. and appeared normal. The left kidney weighed 180 gm.; a de- 
pressed scar extended from the tip of the calyx to the upper pole, with narrowing 
of the cortex at this area. The bone marrow was uniformly dry, firm and brown, 
with interlacing whitish streaks. There was slight enlargement of all the lymph 
nodes. The lymph nodes in the axillae were particularly enlarged, ranging from 
2 to 3 cm. in length. Near the head of the pancreas there was a single large node, 
measuring 3 by 1 cm. All the nodes were discrete, soft and uniformly gray in color. 
The brain weighed 1460 gm. and showed evidence of increased intracranial pressure. 

Microscopy: Heart: In the perivascular areas there were accumulations of cells, 
predominantly eosinophils, and some eosinophilic metamyelocytes ; this infiltration was 
most marked in the epicardium and in the subendocardial region. In addition, 
eosinophils were distributed diffusely between the muscle fibers. 

Aorta: There was marked infiltration of the adventitia with eosinophils, some 
eosinophilic metamyelocytes, some lymphocytes and a few plasma cells. 

Lungs: There was marked edema of the alveoli. The bronchioles and alveoli 
were filled with desquamated epithelial cells, fibrin, monocytes, “heart failure” cells 
and eosinophils. Blood vessels were markedly dilated and engorged. There was 
dense interstitial infiltration, with many eosinophils and some macrophages and 
lymphocytes. 

Liver: Eosinophilic infiltration was particularly marked within the portal triads. 
However, the sinusoids also were filled with eosinophils, with resultant compression 
of the liver cords. 

Spleen: Numerous areas of fibrosis were seen; for the most part, these were 
arranged concentrically about narrowed arterioles. The sinusoids were filled with 
eosinophilic leukocytes of varying degrees of maturity. The architecture was pre- 
served. 

Lymph Nodes: The sinusoids were filled with eosinophils. There were con- 
siderable fibrosis and reticular hyperplasia, but the architecture was preserved. 

Kidneys: Glomeruli were intact and essentially normal. The arteries and arte- 
rioles were not remarkable. The tubules showed occasional hemoglobin casts in distal, 
convoluted, and collecting tubules. Rare small focal collections of mature and im- 
mature eosinophils were seen in the stroma of the cortex. 

Brain: The leptomeninges and choroid plexus were heavily infiltrated by eosino- 
phils and some lymphocytes. Both in the cortical and subcortical layers of the cere- 
brum, there were scattered psammoma bodies and small focal areas of degeneration 
and gliosis. 

Striated Muscle and Skin: Not unusual. 

Bone Marrow: The marrow spaces were packed with solid sheets of cells which 
were strikingly uniform. These cells consisted almost entirely of myelocytes, meta- 
myelocytes and polymorphonuclear cells, all of which contained coarse eosinophilic 
granules. Megakaryocytes were not seen. The only cells of the erythroid series were 
a few scattered nests of normoblasts. 

The essential necropsy findings were marked eosinophilic infiltration of lungs, 
liver, heart, spleen, lymph nodes and leptomeninges. The glomeruli were normal and 
there was a small amount of infiltration of eosinophils in the stroma of the kidney 
cortex. Although the myocardium was infiltrated, skeletal muscle was not. 


DISCUSSION 


It is felt that this patient died in a myeloblastic phase of chronic eosinophilic 
leukemia. The extreme eosinophilic leukocytosis could not be ascribed to any 
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of the other causes of eosinophilia. His previous illness in another hospital prob- 
ably was acute glomerulonephritis, from which he apparently recovered. The 
10 month history of illness, with a fatal termination preceded by anorexia, weak- 
ness, weight loss, pallor, marked leukocytosis with eosinophilia, is compatible 
with chronic leukemia. The rapidly increasing numbers of immature myeloid 
cells, i.e., myelocytes and myeloblasts, in the peripheral blood, with a rapidly in- 
creasing eosinophilic leukocytosis and a concomitantly progressive thrombocyto- 
penia, suggest a more acute phase of the disease. The rather rapid development 
of lymphadenopathy and splenomegaly during the last several weeks is further 
evidence that the disease had become acute. 

The predominant cell in both the peripheral blood and bone marrow was the 
abnormal adult eosinophil, which might suggest that this patient had a true eosino- 
philic leukemia rather than a variety of chronic myelogenous leukemia. The 
progressive shift to myelocytes and myeloblasts in both peripheral blood and bone 
marrow occurred simultaneously with the rapidly increasing eosinophilic leuko- 
cytosis. The hiatus in the marrow at the polymorphonuclear metamyelocyte level 
suggests that the maturation of myelocytes resulted in the formation of eosino- 
phils instead of neutrophilic cells. Furthermore, the findings of marked diffuse 
infiltration of the various organs and tissues by eosinophils in the absence of other 
myeloid cells suggest that this is primarily an abnormality in eosinophilic matura- 
tion. 

The literature has been reviewed recently by Evans and Nesbit * and by Gray, 
McGill and Shaw.‘ According to the latter, of the 23 cases reviewed, 18 were 
males. The age incidence ranged from 16 months to 55 years. In 13 of those 
cases, the duration was a few days to 14 months, while in five cases the patient 
lived more than two years. This suggests that eosinophilic leukemia tends to 
run an acute course. Gray, McGill and Shaw also report that in the 23 cases, 
the average white blood cell count was 76,000, fluctuating from normal to over 
200,000 per cu.mm. The percentage of eosinophils ranged from 41 to 70, with 
an average of 63. 

Many authors have reported the unusual mature appearance of these eosino- 
phils in the peripheral blood. On close examination, these cells differ from the 
normal eosinophil in that the granules are sparse and the cytoplasm is unusually 
light and vacuolated ; this gives the cell a “washed out” appearance. Custer * is 
quoted as considering these cells diagnostic of eosinophilic leukemia. This ab- 
normal cell was demonstrated in our patient (figure 1). Some observers have 
noted that the red granules were larger and coarser than those found in the usual 
eosinophilia, but such granules were not found in our patient. However, as 
others * have observed, we were able to demonstrate basophilic as well as eosino- 
philic granules in some of these abnormal cells. 

In those cases in which marrow studies were done, the picture varied. Thom- 
sen and Plum* found 40 per cent “stem” cells, which they considered an early 
stage of the abnormal eosinophil seen in the peripheral blood. These “stem” cells 
were described as being large, with a roundish nucleus that is well defined and 
deeply stained and often vacuolized; the cytoplasm is faint light blue, with a 
peripheral zone containing numerous minute bluish-green granules. Stephens * 
described a somewhat similar cell, which he called a “blast” cell. In both of these 
cases, these cells were seen in the final myeloblastic phase. Others* have re- 
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ported the presence of myeloblasts. However, in other cases * *° the marrow was 
reported approximately normal except for a preponderance of mature eosinophils. 
Terminally our patient developed a myeloblastic phase; however, with Wright’s 
stain the myeloblasts were not distinctly characteristic as described above. 

In those reported cases that were autopsied, there was marked infiltration of 
mature eosinophils into the lymph nodes, spleen, liver, kidney, myocardium and 
skeletal muscle. In our patient the skeletal muscle was not involved, and there 
was surprisingly little infiltration in the kidney. However, in a centrifuged urine 
specimen we were able to demonstrate eosinophils. In most cases, death was 
explained as due to infiltration of the myocardium. Mural thrombi were found 
in four cases.‘ It was felt that our patient’s exitus was due to cerebral infiltra- 
tion in addition to terminal myocardial failure. 

Friedman et al.* noted in 12 cases that there was anemia in 10, but it was 
severe in only two cases. The lack of significant anemia was striking in the pa- 
tient reported here. Although the normal marrow architecture was almost com- 
pletely replaced by eosinophils at the time of death, the erythrocyte count remained 
within normal range ; however, there was a moderate drop in hemoglobin (table 
1). 


SUMMARY 


A case with marked eosinophilic leukocytosis is presented with autopsy. The 
clinical studies and autopsy findings are compatible with leukemia. The pre- 
dominant cell in the peripheral blood and bone marrow was an abnormal eosino- 
phil. 

The presence of this cell in the blood and multiple organs suggests that eosino- 


philic leukemia is a distinct entity, with clinical and histologic features that set 
it apart from its very close relative, myelogenous leukemia. 
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EDITORIAL 
ARE THE V LEADS ALWAYS SUPERIOR? 


THERE is a natural and human tendency, which is not foreign to scien- 
tists, to regard the latest as the best. We should not, however, allow our- 
selves to be swept away by the tide of fashion if the old style still has virtues 
which the new does not possess. 

The “unipolar” precordial leads were introduced by Wilson’ in 1934, 
and they have been widely and often unquestioningly accepted as the best 
available technic for precordial exploration. Their use has been adopted 
in many hospitals and by many cardiologists as the routine method of ob- 
taining precordial tracings. The reason for this is twofold: in theory the 
“unipolar” method minimizes interference from “indifferent” electrodes ; 
and in practice their superiorities have been demonstrated.” ****"*® Many 
electrocardiographers in recent years have therefore entirely abandoned the 
use of the older CF or CR leads, and now use the V leads as an exclusive 
routine. It should be noted that these and the aV leads are by no means 
“unipolar,” though they are usually referred to as such. To avoid this 
false impression of their character, these leads should be known simply as V 
and aV leads as Katz °® quite rightly insists. 

The V leads appear to have been adopted more exclusively than the 
evidence of their superiority warrants. There is empirical evidence that, 
in certain circumstances, the CF leads indicate the patient’s predicament 
more accurately than the V leads. A number of papers have appeared in 
the past two years which suggest that, at least in myocardial ischemia of 
various degrees, the CF leads at times reflect a truer picture. One of 
these publications *° was intended to show the superiority of V leads over 
CF leads, but on close scrutiny of the proffered evidence it would seem that 
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Am. Heart J. 36: 135, 1948. 

* Bain, C. W. C., and Redfern, E. McV.: Clinical value of unipolar chest and limb 
leads, Brit. Heart J. 10: 9, 1948 

5 Dolgin, M., Grau, s and Katz, L. N.: A comparison of precordial electrocardiograms 
obtained with CR, Cia CF and V leads, Am. Heart J. 37: 9. 

® Dolgin, M., Grau, S., and Katz, L. N.: Experimental studies on the validity of the 
central terminal of Wilson as an indifferent reference point, Am. Heart J. 37: 868, 1949. 

* Herrman, G. R., Hejtmancik, M. R., and Kopecky, J. W.: The superiority of the 
Wilson leads and the value of unipolar limb and precordial derivations in clinical electro- 
cardiography, Am. Heart J. 40: 680, 1950. 

* Leatham, A.: The chest lead electrocardiogram in health, Brit. Heart J. 12: 213, 1950. 

® Katz, L. N.: Advances in electrocardiography, Med. Clin. N. Am. 36: 93, 1952. 

1° Kistin, A. D., and Brill, W. D.: Clinically significant differences weal, precordial 
electrocardiograms derived from V and CF leads, Ann. Int. Med. 33: 636, 1950. 
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their shafts have returned to the authors’ quiver and served instead to 
support the CF cause. 

Kistin and Brill reported seven cases whose CF leads showed abnormali- 
ties (consisting of abnormal T waves, and in two cases Q waves) while 
the V leads (taken in immediate succession without moving the electrode) 
were within normal limits. By assuming that the V tracings must be 
trustworthy, the authors conclude that the deviations in the CF leads must 
represent “false positives.” Nowhere in their communication do these 
authors seriously consider the possibility that the CF tracings may have 
been the more diagnostic and the normal V tracings represent “false nega- 
tives.” This in itself emphasizes the prevalent attitude which accepts the 
central terminal as the supreme authority. 

On scrutinizing the seven tracings submitted by Kistin and Brill the 
first shadow of doubt is cast by the T:-lower-than-Ts pattern which is 
present in all. This pattern in itself is suggestive of coronary disease and 
certainly requires satisfactory explanation before the patient producing it is 
passed as normal. Dressler, who drew attention to the frequent significance 
of this pattern in 1943,"* in his more recent article with Roesler ** sums up 
the situation by stating that “among other conditions, it may be associated 
with pulmonary emphysema and even with a normal heart that is in vertical 
position. When these latter conditions have been ruled out, the pattern 
T: lower than Ts is equivalent to the T: type of myocardial infarction in the 
great majority of cases. Whenever the pattern is observed in cases pre- 
senting a history of sudden onset or aggravation of anginal pain, it should 
strongly suggest an ischemic myocardial lesion.” It should be added that 
this pattern is not infrequently seen in left ventricular strain.” 

Kistin and Brill make no mention of this suspicious pattern that char- 
acterizes all of their published tracings. They therefore make no effort to 
exclude either vertical heart positions or emphysema. On examining the 
aV leads in their tracings it is found that one heart was vertical, one semi- 
vertical, four intermediate and one semi-horizontal; therefore at least five 
of their seven patients cannot be exonerated on the basis of electrical heart 
position. One of these five patients had emphysema, and their series there- 
fore contains four patients who had neither emphysema nor vertical hearts. 
Further scrutiny of the records of these four patients reveals that three of 
them showed definite T wave changes following exercise; one showed an ab- 
normally inverted and one a suspiciously flat T in aVL; three had shortness 
of breath (one believed due to bronchial asthma), two had substantial evi- 
dence of arteriosclerosis and one had precordial pain. In summary, these 


11 Dressler, W.: Myocardial infarction indicated by an electrocardiographic pattern in 
which T, is lower than Ts. Report of 45 cases, Am. Heart J. 26: 313, 1943. 

12 Dressler, W., and Roesler, H.: The diagnostic value of the pattern T: lower than 
T:(T: < Ts) compared " the ee yielded by mutiple chest leads in myocardial 
infarction, Am. : 115, 1 

18 Goldberger, E.: The Saas 4 of T: and Ts, Am. Heart J. 34: 395, 1947. 
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four patients all possessed a T:-lower-than-Ts pattern not satisfactorily 
explained, as well as other electrocardiographic evidence of coronary in- 
sufficiency and symptoms which should not be lightly brushed aside. Yet 
the authors’ conclusion was that these patients had no heart disease because 
their V leads could be interpreted as within normal limits. 

A more recent article presents the same picture in different perspective 
Pomerance, Hoffman and Ashe“ claim to have seen 30 cases of unmis- 
takable coronary disease in whom the CF leads were diagnostic, whereas the 
simultaneous V leads were either within normal limits or at least frankly less 
diagnostic. 

Among the six cases reported in detail three had a clear history of 
angina of effort. All of these showed grossly abnormal T wave changes 
in the CF leads which completely cleared as the symptoms subsided with 
the passage of months. Meanwhile the V leads had remained within normal 
limits in two cases and had reverted from minimally abnormal to normal 
in the third. The other three cases were all proved cases of myocardial 
infarction. In two of them follow-up tracings taken after a few months 
showed almost normal T waves in the V leads whereas the unmistakable T 
wave changes of the recent infarction were modified but distinct in the 
CF leads. In the third case, during the acute stage ST segment elevations 
were observed in the CF leads at a time when there were no significant 
ST deviations in the V leads. The authors add that in several other cases, 
not described in their report, they have noted diagnostic changes occurring 
in CF leads one to three days earlier than their appearance in the V leads. 

Pomerance and his colleagues comment on the fallacies of the report by 
Kistin and Brill and they draw attention to the similarities of the tracings 
submitted by these authors and by themselves. The tracings without ex- 
ception in both reports have three changes in common: (1) T:-lower-than- 
Ts, (2) T in aVL flat or inverted, and (3) T in aVF upright. They con- 
clude that whenever the T:-lower-than-Ts pattern is found, particularly if it 
is accompanied by the noted changes in the aV leads, the precordium should 
be explored with the CF leads in addition to the V leads. 

These are not the only authors who have introduced evidence of this 
kind. Nagl*™ reported a case of angina in which the T waves were nega- 
tive in CF2-s5 but positive in Vos. Jaffe and his coworkers ** record the 
appearance of significant Q waves only in the CF leads in a case of anterior 
myocardial infarction. Bain and Redfern* report a patient convalescent 
from an anterior infarction in whom the T waves in CF1-« were still negative 
after those in Vs« had become upright. 

14 Pomerance, M., Hoffman, J. B., and Ashe, G. J.: The choice of precordial leads in 
the yoy of coronary artery disease, Ann. Int. Med. 36: 811, 1952. 

gl, F.: Die Bedeutung der indifferenten Elektrode far das Thoraxelektrokardio- 
gramm, Wien. klin. Wehnschr. 52: 417, 1939. 


16 Jaffe, H. L., Corday, E., and Master, A. M.: Evaluation of the precordial leads of 
the electrocardiogram i in obesity, Am. Heart J. 36: 911, 1948. 
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Weiss and Gray “ report several cases which illustrate similar tendencies. 
Thus a patient with anterior myocardial infarction showed earlier and 
longer evidence of the lesion in the CF leads at times when the V leads were 
normal. They record an example of anterolateral infarction where T waves 
in CFs and CF¢ were still abnormal two years later, though Vs and Ve had 
meanwhile reverted to normal. Again, in one case of postero-lateral in- 
farction lateral extension was shown by marked depression of the ST seg- 
ments in CFs and CFs, while these segments in Vs and Ve were only 
minimally depressed. 

The communication of Weiss and Gray is based on 400 electrocardio- 
grams on unselected adult patients. They found that 95 per cent of records 
were similar in CF and V leads, so that in only about 5 per cent were sig- 
nificant differences noted. This proportion is in close agreement with the 
figures of Katz and his colleagues.* Weiss and Gray conclude that the CF 
leads sometimes furnish valuable information and that they should not be 
completely discarded nor V leads universally adopted. 

It is well known that the precordial T waves are affected by the axis of 
the heart, and that from the T wave pattern in the standard limb leads the 
effect of the respective indifferent electrodes on the precordial T waves can be 
predicted. For details of this predictability Wolferth’s original communi- 
cation may be consulted."* There is no need here to dilate upon the theory 
that underlies the well recognized fact that often the positive deflections of 
the precordial tracing are tallest in CR leads just as the CF leads often lend 
emphasis to negative waves. In the words of the song the CR leads tend 
to “accentuate the positive” while the CF leads exaggerate the negative. 
Thus the use of CR leads to improve the visibility of upright P waves, and 
of CF leads to bring to light inverted T waves, may be somewhat likened 
to the deliberate use of a magnifying glass. It may be perfectly true that 
in either case we are making use of a distortion of the true picture. If that 
distortion uncovers an abnormality which was otherwise unseen but present, 
then it has served a valuable and practical purpose no matter how volubly the 
theorists protest that the V leads must always be best. 

As with all other methods, the limitations of the frankly bipolar pre- 
cordial leads must be clearly appreciated in order that the greatest value 
may be derived from them. It is clear that the tendency of CF leads to 
exaggerate negative waves may indeed lead to seemingly “abnormal” T 
wave inversions in normal vertical hearts while the corresponding V leads 
are properly normal in appearance. Similarly in obesity it has been demon- 
strated that the CF leads may present inverted T waves, of characteristic 
“abnormal” appearance, in hearts that are presumably not diseased.** There 

17 Weiss, M. M., and Gray, W. R.: Comparative value of precordial electrocardiograms 
obtained with CF and V leads, J. Kentucky St. M. A. 49: 285, 1951. 


18 Wolferth, C. C., and Wood, F. C.: The prediction of differences between precordial 
leads CR, CL, and CF, based on limb lead findings, Am. Heart J. 20: 12, 1940. 
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is indeed little doubt that the CF leads, through their faculty for exaggerating 
negativity, can produce false impressions of abnormality.* By the same 
token it seems reasonable to suppose, and indeed in view of the empiric 
findings here reviewed it seems certain, that they can bring to light ab- 
normalities which other precordial connections are incapable of eliciting. 


H. J. L. M. 
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Das Phiochromozytom. By Pror. Dr. Hernricn Sack. 93 pages; 21 X15 cm. 
(paper-bound). Georg Thieme Verlag, Stuttgart. 1951. Price, Kartoniert 
DM 11.70. 


There is increasing recognition of the need of considering the possible presence 
of pheochromocytoma as a causative factor in sustained as well as in paroxysmal hy- 
pertension. Professor Heinrich Sack’s monograph offers a timely review of the 
present status of our knowledge concerning this endocrine tumor. The author writes 
from the point of view of the broadly trained internist whose interests include not only 
the clinical features but also the pathology of the tumor and the pathogenesis of the 
hypertension it produces. 

A brief but adequate historical introduction covers the main contributions to the 
subject. Many of those interested in this tumor have not previously been aware that 
Felix Frankel in 1886 had described a case with characteristic symptoms of paroxysmal 
hypertension in which at autopsy bilateral medullary adrenal tumors were found. 
Frankel expressed the surmise that the softened substance of this vascular tumor had 
found its way into the blood stream to cause the attacks, 

In connection with the discussion of the embryology and the histology of the 
adrenal medullary tumors the author draws attention to the observations that indicate 
the not infrequent association of these growths with congenital defects, such as Reck- 
linghausen's disease and megacolon. He deals also with the possible explanations for 
the reported instances of pheochromocytomas found at autopsy in patients whose 
histories gave no evidence of clinical effects from the growth. Many of these he 
feels may have been more primitive forms of pheochromoblastomas which were bio- 
logically inert. Destruction of the bulk of the chromaffin cells by ischemic necrosis, 
infarction (Cahill’s case) or hemorrhage may explain other cases in this group. Other 
factors still unknown, he acknowledges, may play a role. 

The general and special symptomatologies are discussed at length, based in part 
on a scholarly review of the literature, but illustrated also by the author’s own ob- 
servations in several cases. A study of the circulatory dynamics during and between 
attacks in one patient leads him to conclude that the blood pressure rise was primarily 
due to a vastly increased minute-volume output. The balance between the vasocon- 
strictive and vasodilatory adrenalin effect was such that the total peripheral resistance 
was lowered somewhat, rather than elevated. 

Under differential diagnosis, inadequate consideration is given to the many other 
forms of paroxysmal or irregular hypertension which may lead to a faulty diagnosis. 
The literature on all the more important pharmacologic tests is briefly but adequately 
analyzed. 

To all medical men who can read German, this monograph will serve as a valuable 
compendium on a clinically important subject. 


Syphilis. By Ricuarp S. Wetss, M.D., Professor Emeritus of Clinical Dermatology, 
School of Medicine, Washington University, St. Louis; and Herpert L. Josern, 
M.D., Consultant in Dermatology and Syphilology, U. S. Air Force Base, Travis 
Air Force Base, California. 180 pages; 15.5 x 23.5 cm. Thomas Nelson and 
Sons, New York. 1951. Price, $5.00. 


This book is a brief treatise on the diagnosis and treatment of syphilis by two 
qualified specialists in this field of endeavor. It is comprehensive in its coverage and 
has much to recommend it. The authors emphasize the necessity for darkfield ex- 
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amination of fresh specimens and not the paraffin sealed capillary tubes. Delayed 
examinations of this type are valueless. The chapters on pathology and immunity 
are brief but satisfactory and carry the necessary amount of information for the 
practicing physician. In the chapter on biological false-positive serological tests for 
syphilis the authors state that Yaws, Pinta and Bejel cause biological false-positive 
serological tests for syphilis. This is a mis-statement because the organisms causing 
these disease are morphologically identical, and the immune reaction in the host is the 
same, therefore, these are true positive serologic tests. The discussion of a provoca- 
tive procedure in the production of positive serologic tests for syphilis could have 
been emphasized to state that most authorities agree that this type of test is valueless. 
In examination of the spinal fluids the larger laboratories no longer use the colloidal 
gold curve because it is not as dependable as the gum mastic curve. 

In chapter 3, page 41, the authors pose three questions which every physician 
should ask himself. These are excellent and should appear in every textbook on 
syphilis. The person who treats the disease should ask himself, “Does this patient 
have the disease, what can I accomplish by treatment, and what treatment scheme is 
indicated?” The authors mention the use of small divided doses of penicillin in the 
treatment of syphilis, but this method of treatment has been discarded. The authors 
state that no reaction from penicillin is severe enough to discontinue the drug. We 
have seen several exceedingly severe urticarial reactions and one erythema multi- 
forme-like reaction from which the patient died. 

In the final chapter, the authors stress the necessity for education of the physician 
and the general public. This is one of the most important features in the control of 
the disease. The book as a whole should prove of value to the average practicing 


physician. 
H. M. R,, Jr. 


Blood Clotting and Allied Problems: Transactions of the Fourth Conference, January 
22-23, 1951, New York, N. Y. Edited by Joseru E. Fiynn. 272 pages; 15.5 x 
23.5 cm. Josiah Macy, Jr. Foundation, New York. 1951. Price, $4.00. 


This symposium consists of the papers presented at the Fourth Conference on 
Blood Clotting and Allied Problems held in January 1951. 

While the variety of subjects dealt with is not so wide as in previous symposia, 
nevertheless the high standard of the presentations has been maintained and by careful 
editing the discussions form a most valuable additional source of information. Of 
particular interest and importance are the beautifully planned and executed studies 
on canine hemophilia by Brinkhous and his collaborators by which many of the prob- 
lems of the genetic aspects of the disease have been elucidated. In the ensuing dis- 
cussion Tocantins reiterates forceably his arguments for the presence of a circulating 
antithromboplastin in hemophilia; and demonstrates clearly that many problems await 
resolution in this fascinating disease. 

The appeal of this volume will naturally be greatest to those whose interest lies 
in the study of blood coagulation and to such it will be a useful addition. 

R. A. N. 


Cancer Cytology of the Uterus, Introducing a Concept of Cervical Cell Pathology. 
By J. Ernest Ayre, M.D. 407 pages; 20 X 28 cm. Grune and Stratton, Inc., 
New York. 1951. Price, $14.50. 


The text is intended to illustrate and to describe cytodiagnosis of normal and 
abnormal gynecological conditions; it accomplishes this purpose well by its organiza- 
tion of material and its beautiful illustrations—many in color. 
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A concept of cervical pathology is presented and illustrated by clinical findings, 
cytologic manifestations, and decisive histologic studies on individual cases. A group 
of cell behavior studies which throws light on changes in the anaplastic cell during 
the gestation process is also included. A small section of this book is devoted to 
cytodiagnosis of adenocarcinoma of the uterus and other genital malignancies; how- 
ever, as the author states, the percentage of error in diagnosis of these types of 
cancer is still great. 

This text could be recommended particularly to the pathologist and cytotechnolo- 
gist and should be interesting to the gynecologist and oncologist. 

yom 


Allergy in Relation to Pediatrics. By Bret Ratner, M.D., Professor of Clinical 
Pediatrics (Allergy) and Associate Professor of Immunology, New York Medical 
College; Attending Pediatrician, Flower and Fifth Avenue Hospitals; Director 
of Pediatrics, Sea View Hospital. First Edition. 228 pages; 14x 20 cm. 
Bruce Publishing Company, Saint Paul and Minneapolis, Minn. 1951. Price, 
$3.75. 


The difficulties encountered in leading a panel discussion into an integrated 
volume are quite apparent in this publication. Many conflicting views are presented 
by different members of the panel—conflicting views that may be most disturbing and 
confusing to one unfamiliar with the subject of allergy. Because of this, the book 
would certainly be an unhappy selection for the newcomer in this field. In addition, 
the material presented is most uneven. That offered by some of the participants is 
of great value; unfortunately, however, other material included in the volume is far 
less valuable. When one realizes that some of the references given are over 20 years 
old, and when one realizes that references are offered as “gospel,” it is quite dis- 
turbing to find that in some instances the article referred to is actually a previous 
presentation of the panel member involved. 

Also, the major thesis of the book, namely, that pediatric allergy is a subject unto 
itself, does not seem to have been convincingly supported. Actually, it is the opinion 
of the reviewer that those seeking knowledge along this line would do well to consult 
the standard volumes on allergy that are available. 

H. M. B. 


The Battle for Mental Health. By James CLark Motoney, M.D. 105 pages; 13.5 x 
20.5 cm. Philosophical Library, New York. 1952. Price, $3.50. 


This small volume contains a forthright discussion of the author’s ideas of prob- 
lems of mental health in the United States today. He presents figures to bear out his 
impression that mental and emotional illnesses are increasing. A stimulating concept 
of the “normal” is based on his belief in optimal norms as formulated by psychoanalytic 
theory. He characterizes mental health as “appropriate spontaneity” and one of the 
ideas he champions is that of a related relationship between mother and infant. He 
describes the aims and ideas of the Cornelian Corner Movement (“rooming in” in 
hospitals). The author supports his theories with scientific clinical, experimental and 
anthropological observations. 

H. W. N. 


BOOKS RECEIVED 


Books received during April are acknowledged in the following section. As far 
as practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 
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Cold Injury: Transactions of the First Conference, June 4-5, 1951, New York, New 
York. Edited by M. IreNé Ferrer, Department of Medicine, College of Physi- 
cians and Surgeons, Columbia University, New York, New York. 248 pages; 
23.5 15.5 cm. 1952. Sponsored by the Josiah Macy, Jr. Foundation, New 
York. Price, $3.25. 


Control High Blood Pressure and Live Longer. By Herman Pomeranz, M.D. 239 
pages; 16x 10.5 cm. (paper-bound). 1952. Eton Books, Inc., New York. 
Price, 35 cents. 


Cowdry’s Problems of Ageing: Biological and Medical Aspects. 3rd Ed. Edited by 
Avsert I. Lansinc, Ph.D., Washington University, St. Louis. 1,061 pages; 
23.5 15.5 em. 1952. The Williams & Wilkins Company, Baltimore. Price, 
$15.00. 


Cybernetics: Circular Causal and Feedback Mechanisms in Biological and Social 
Systems: Transactions of the Eighth Conference, March 15-16, 1951, New York, 
N. Y. Edited by Hetnz von Foerster, Department of Electrical Engineering, 
University of Illinois; Assistant Editors: MArcaretT Meap, American Museum 
of Natural History, New York, N. Y., and Hans Lukas Teuser, Department 
of Neurology, New York University College of Medicine, New York, N. Y. 240 
pages; 23.516 cm. 1952. Sponsored by the Josiah Macy, Jr. Foundation, 
New York. Price, $4.00. 


Differentialdiagnose innerer Krankheiten. By Dr. Ropert Hecciin. 454 pages; 
24.5 17.5 cm. 1952. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: 
Grune & Stratton, New York. Price, Ganzleinen DM 49.80. 


Elementary Medical Statistics: The Principles of Quantitative Medicine. By Donato 
MAINLAND, M.B., Ch.B., D.Sc., F.R.S.E., F.R.S.C., Professor of Medical Sta- 
tistics, Division of Medical Statistics, the Department of Preventive Medicine, 
New York University College of Medicine. 327 pages; 21.5 x 14 cm. (paper- 
bound). 1952. W. B. Saunders Company, Philadelphia. Price, $5.00. 


The Hair and Scalp: A Clinical Study (With a Chapter on Hirsuties). 4th Ed. 
By Acnes Savitt, M.A., M.D. (Glasg.), F.R.C.P.L, Consulting Physician to 
Fitzroy Square Skin Hospital, etc. 316 pages; 22X14 cm. 1952. The Wil- 
liams & Wilkins Company (A William Wood Book), Baltimore. Price, $5.50. 


Lehrbuch der Rontgendiagnostik—Index to Part I. By H. R. Scuinz, W. E. 
Baenscu, E. Friept and E. Usniincer. 88 pages; 28.5 20 cm. (paper- 
bound). 1952. Georg Thieme Verlag, Stuttgart. Price, DM 9.- 


Modern Trends in Gastro-enterology. Edited by F. Avery Jones, M.D., F.R.C.P., 
Physician, Central Middlesex Hospital, etc. 831 pages; 25.5 17.5 cm. 1952. 
Paul B. Hoeber, Inc., Medical Book Department of Harper & Brothers, New 
York. Price, $20.00. 


Practical Essays on Medical Education and the Medical Profession in the United 
States. By Dantet Drake, M.D. (1785-1852) ; with an Introduction by Davin 
A. Tucker, Jr. 104 pages; 22.5 13.5 cm. 1952. The Johns Hopkins Press, 
Baltimore. Price, $2.50. 


The Rh Blood Groups and Their Clinical Effects: Medical Research Council Memoran- 
dum No. 27 (Revision of Memorandum No. 19). By P. L. Mottison, A. E. 
Movurant and R. R. Race. 72 pages; 24.5 X15 cm. (paper-bound). 1952. Her 

Majesty's Stationery Office, London. Price, three shillings net. 


7 
| 
4 


1557 


REVIEWS 


Roentgendiagnostics: Volume I. Skeleton (Part 1). First American Edition (Based 
on the Fifth German Edition). By H. R. Scuinz, W. E. Bagenscu, E. Friepi 
and E. Ussmiincer; English Translation Arranged and Edited by James T. 
Case, M.D., D.M.R.E. 868 pages; 2819.5 cm. 1951. Grune & Stratton, 
New York. Price, $36.00. 


Surgery and the Endocrine System: Physiologic Response to Surgical Trauma— 
Operative Management of Endocrine Dysfunction. By James D, Harpy, M.D., 
F.A.C.S., Assistant Professor of Surgery, University of Tennessee Medical Col- 
lege. 153 pages; 25.5 X 16cm. 1952. W. B. Saunders Company, Philadelphia. 


Price, $5.00. 


Grier Miiier, M.D., F.A.C.P., Presipent, AMERICAN COLLEGE OF PHYSICIANS 
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T. Grier Mutter, M.D., F.A.C.P., Presipent, AMERICAN COLLEGE OF PHYSICIANS 


T. Grier Mitter—A.B., M.D., LL.D., 133 S. 36th Street, Philadelphia 4, Pa. 
Born, September 18, 1886, Statesville, N. C. A.B., 1906, University of North Caro- 
lina; M.D., 1911, University of Pennsylvania School of Medicine; LL.D., 1943, 
University of North Carolina. Interne, 1911-13, Hospital of the University of 
Pennsylvania ; Associate in Medicine, 1916-28, Assistant Professor of Medicine, 1928- 
34, Professor of Clinical Medicine, 1934-46, Professor of Medicine, 1946 to date, Uni- 
versity of Pennsylvania School of Medicine; Chief, Gastro-intestinal Section, 1928- 
48, and Consultant to Gastro-intestinal Section, 1948 to date, Hospital of the Uni- 
versity of Pennsylvania; formerly Consulting Physician to Friends, Abington Me- 
morial and Chestnut Hill Hospitals; served in the Medical Corps of the U. S. Army 
during World War I; former Vice President, Pathological Society of Philadelphia ; 
former Treasurer, former Vice President and former President, College of Physicians 
of Philadelphia; former President, Philadelphia County Medical Society, American 
Clinical and Climatological Association and American Gastro-enterological Associa- 
tion; Member, Association of American Physicians, Medical Society of the State of 
Pennsylvania, and Fellow, American Medical Association; Member, Medical Fellow- 
ship Board, National Research Council, 1941 to date; Diplomate, American Board of 
Internal Medicine and a Member of the certifying Sub-specialty Board in Gastro- 
enterology; author of numerous articles and chapters to medical systems, especially 
in the field of gastro-enterology and nutrition. 

Dr. Miller became a Fellow of the American College of Physicians in 1930 (Life 
Member, 1944), was elected a Regent of the College in 1946 and thereafter served 
on numerous Committees of the College. He was made President-Elect in 1951, and 
will serve as President, 1952-53. 


Leroy H. Stoan, M.D., F.A.C.P., Prestpent-E.ect, 
AMERICAN COLLEGE OF PHYSICIANS 
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Leroy H. Stoan, M.D., F.A.C.P., Presipent-Evect, 
AMERICAN COLLEGE OF PHYSICIANS 


Leroy H. Stoan—B.S., M.D., F.A.C.P., 55 E. Washington Street, Chicago 2, 
Ill. Born, October 7, 1892, Aurora, Ill. B.S., 1914, University of Chicago; M.D., 
1917, Rush Medical College. Assistant in Physiology, University of Chicago, 1914— 
15; Fellow in Pharmacology, Northwestern University Medical School, 1915-16; 
Postgraduate Study, University of Pennsylvania, Harvard Medical School, University 
of Vienna and National Hospital, Queens Square, London; formerly Assistant Clinical 
Professor of Medicine, Rush Medical College; Associate Professor of Medicine, 1935- 
39, and Professor of Medicine since 1939, University of Illinois College of Medicine; 
Director of Medical Service, Illinois Central Hospital; Consulting Physician, Copley 
Memorial Hospital (Aurora) ; formerly Attending Physician, Cook County Hospital 
and Associate Attending Neurologist, St. Luke’s Hospital; served during World War 
I in the Medical Corps, U. S. Army, and during World War II as Chairman of Region 
XIV, War-Time Graduate Medical Meetings; Diplomate, American Board of In- 
ternal Medicine and National Board of Medical Examiners; former President, Chicago 
Society of Internal Medicine; former Member, Board of Governors, Institute of 
Medicine of Chicago; former Secretary and Chairman of the Section on Medicine, 
Illinois State Medical Society, Jackson Park Branch; Fellow, American Medical 
Association; Member, Central Clinical Interurban Society; author of numerous pub- 
lished medical articles; Collaborating Editor, Merck’s Manual and Year Book of 
General Therapeutics (Year Book Publishers); Editor, Section on Appendicitis, 
Tice System of Medicine; Editor, Therapy of Cook County Hospital, 1940-41. 

Dr. Sloan became a Fellow of the American College of Physicians in 1929, was 
for a number of years its Governor for Northern Illinois, was the General Chairman 
of the Twenty-eighth Annual Session, Chicago, Ill., April 28-May 2, 1947, and has 
served as Regent since 1944. He has served on many important Committees of the 
College, and at present is one of its Commissioners on the Joint Commission on 
Accreditation of Hospitals. He was elected President-Elect at the Cleveland Annual 
Session of the College, April 24, 1952, and will serve as President, 1953-54. 
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COLLEGE NEWS NOTES 


Tue CLeveLAND ANNUAL SESSION 


The 33rd Annual Session of the American College of Physicians was held at 
Cleveland, Ohio, April 21-25, 1952, under the Presidency of Maurice C. Pincoffs, 
M.D., Baltimore, Md., and the General Chairmanship of Roy W. Scott, M.D., Cleve- 
land, Ohio. According to the evaluation made by physicians in attendance, the 
Cleveland program was considered exceedingly good in all respects. Attendance at 
all features of the program, General Sessions, Morning Symposia, Panel Discussions, 
Hospital Clinics, TV Color Clinics and Clinical-Pathological Conferences, was ex- 
ceptional. In fact, many of the Clinics and Panel Discussions were subscribed beyond 
the capacity of the rooms. Clinical-Pathological Conferences were introduced as 
special programs running concurrently with Panel Discussions. A special program 
was published which gave further emphasis, and a reporter was employed to record 
the discussions, which may later be published, after suitable editing. Among high- 
lights of the meeting were the James D. Bruce Memorial Lecture on Preventive 
Medicine, “Immunity to Poliomyelitis,” by James H. S. Gear, M.D., Deputy Director 
of the South African Institute for Medical Research, Johannesburg, and the John 
Phillips Memorial Lecture, “The Concept of Cardiac Failure in the Light of Recent 
Physiologic Studies in Man,” by André F. Cournand, M.D., Professor of Medicine, 
Columbia University College of Physicians and Surgeons. At the Convocation these 
individuals were awarded the James D. Bruce Memorial Medal in Preventive Medi- 
cine and the John Phillips Memorial Medal in Internal Medicine, respectively. Also 
at the Convocation, George Haines Lathrope, M.D., a Regent of the College, was 
awarded the Alfred Stengel Diploma, with the following citation, “George Haines 
Lathrope, a son of Princeton and a graduate of the College of Physicians and Surgeons 
of Columbia University. He was elected a Fellow of the American College of 
Physicians in 1929 and Governor from New Jersey in 1939. He served in this office 
until 1950, when he was elected a member of the Board of Regents. To his patients 
and his community, he is a beloved physician; a far-sighted planner of measures 
designed to improve health; to this College he is a pillar of strength; a student of its 
history and traditions who steadfastly upholds its ideals and strives to make election 
to its fellowship ever more meaningful and worthy of attainment; to his colleagues 
he is a source of inspiration; by his unselfishness, love of his profession and by his 
uncompromising integrity, he stands a model of the inherent dignity of a ‘good 
physician.” On William S. Middleton, M.D., Madison, Wis., a former President of 
the College, a Mastership was conferred. : 

A condensed sound motion picture (Tele-Clinic) of the Session was made, and 
will be available for showing at Regional Meetings of the College and other gatherings 
of physicians. The Tele-Clinic was underwritten by Wyeth, Incorporated, of Phila- 
delphia; the colored television program by Smith, Kline & French, of Philadelphia. 

296 physicians were inducted to Fellowship at the Convocation; 443 new Asso- 
ciates were admitted since the previous Annual Session. 

T. Grier Miller, M.D., Philadelphia, Pa., Professor of Medicine, University of 
Pennsylvania School of Medicine, was inducted as President; LeRoy H. Sloan, M.D., 
Chicago, IIl., Professor of Medicine at the University of Illinois College of Medicine, 
was elected President-Elect ; other elections included Walter B. Martin, M.D., Norfolk, 
Va., First Vice President; Charles F. Moffatt, M.D., Montreal, Que., Second Vice 
President; Paul F. Whitaker, M.D., Kinston, N. C., Third Vice President. Richard 
A. Kern, M.D., and William D. Stroud, M.D., both of Philadelphia, were re-elected 
as Secretary-General and Treasurer, respectively. Herbert K. Detweiler, M.D., 
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Toronto, Ont., and Howard P. Lewis, M.D., Portland, Ore., were elected to the 
Board of Regents for terms of three years, and Edward L. Bortz, M.D., Philadelphia, 
Pa., Harold H. Jones, M.D., Winfield, Kans., and Dwight L. Wilbur, M.D., San 
Francisco, Calif., were re-elected Regents for terms of three years. The personnel 
of the Board of Governors appears elsewhere in this issue, but the following were 
new elections to the Board: John C. Leonard, M.D., Hartford, Governor for Connecti- 
cut, succeeding Thomas P. Murdock, M.D., Meriden; Charles H. Marcy, M.D., Pitts- 
burgh, Governor for Western Pennsylvania, succeeding Charles W. Morton, M.D., 
Pittsburgh; Conley H. Sanford, M.D., Memphis, Governor for Tennessee, succeeding 
William Calvert Chaney, M.D., Memphis; Ray F. Farquharson, M.B., Toronto, Gov- 
ernor for Ontario, succeeding Herbert K. Detweiler, M.D., Toronto; Cornelius DeW. 
Briscoe, M.D., Panama, Governor for the Republic of Panama and the Canal Zone, 
succeeding Gilbert M. Stevenson, M.D., Ancon. 

At the Annual Business Meeting the By-Laws of the College, Article VII, Section 
4, was amended, providing for the increase in the maximal Associate term from five 
years to ten years. 

Standing Committees were appointed by the Regents and/or the President for 
1952-53, personnel of which will be published elsewhere in this Journal. It was an- 
nounced that the 34th Annual Session of the College will be held in Atlantic City, 
N. J., April 13-17, 1953, and the 35th Annual Session will be held in Chicago, IIl., 
April 5-9, 1954. 

The Cleveland Session of the College was the third largest on record, being ex- 
ceeded only by the New York Session in 1949 and the Boston Session in 1950. A 
summary of the attendance for the past five years follows: 


Guest Guest Non- 
Physicians Physi ions Students | Exhibitors 


Cleveland (1952) 1,191 84 
St. Louis (1951) 720 13 
Boston (1950) 1,225 
New York (1949) 1,471 
San Francisco (1948) 1,036 225 


AMENDMENT TO THE By-Laws AND Its INTERPRETATION 


At the Annual Business Meeting, Cleveland, Ohio, April 24, 1952, the By-Laws 
of the American College of Physicians was amended as follows: 


“Term of Associateship and Eligibility for Fellowship 


“ARTICLE VII, Section 4. Candidates so elected shall be continued as Associates 
for a term not to exceed ten years. 


“An Associate will be eligible for election to Fellowship at the end of three years. 
Upon expiration of this three-year period, he shall be notified in writing by the Com- 
mittee on Credentials of his eligibility for election to Fellowship during the next 
seven years, provided he has met the requirements necessary for Fellowship within 
that time. If he is not elected to Fellowship within ten years of election to Associate- 
ship, his Associateship is automatically terminated. The Committee on Credentials, 
with the approval of the Board of Regents, shall be given discretionary power to 
modify this ruling under exceptional conditions.” 


Members Ladies Total 

451 684 4,436 
464 475 3,259 

591 840 4,789 

665 967 5,627 

537 488 3,374 
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Interpretation 


(1) All future Associate candidates (including those elected at the Cleveland 
Session, 1952) will serve a minimal term of three years or a maximal term of ten 
years. 

(2) Associates dropped or resigned, prior to and including November, 1951, are 
out. For re-entry to the College, they must be reproposed in the regular manner, 
and, if re-elected, will serve a three- to ten-year term. 

(3) Associates whose normal terms would have expired in the Spring of 1952 
or thereafter, but who have resigned currently (April, 1952), or within one year, or 
who have been dropped currently, shall have the privilege of applying in writing to 
the Committee on Credentials for reinstatement for such period as is required to make 
their total Associate term a maximum of ten years. Each such request must be con- 
sidered by the Committee on Credentials after approval has been obtained, preferably 
from the candidate's original proposer and seconder, and endorsed by the appropriate 
Governor. If favorably acted upon by the Committee on Credentials, such Associate 
may be officially reinstated. 

(4) Present Associates shall be entitled to an extension of their terms to a 
maximum of ten years. 


Scuepute or Meetincs or A.C.P. CoMMITTEE ON CREDENTIALS 


The Committee on Credentials of the American College of Physicians will meet 
next, to consider proposals for membership in the College, on November 15, 1952. 
Additional meetings will be held on March 8, 1953, and April 11, 1953, just prior to 
the opening of the 1953 Annual Session of the College, which will be held in Atlantic 
City, N. J., April 13-17. Proposals for action at these meetings must, according to 
the By-Laws, be received at College Headquarters sixty days in advance of the dates 
indicated. 


BINDING THE ANNALS OF INTERNAL MEDICINE 


Frequent inquiries are sent to the Executive Offices of the College concerning 
binding the ANNALS oF INTERNAL Mepicine. The College does not itself take orders 
for binding the ANNALS, although it does receive orders for Volume Box Files. 
These Volume Files are more or less regularly advertised in its columns. The Volume 
Files are a satisfactory filing medium, but of course the various copies of the journal 


are not fastened in and may be taken out and lost or misplaced by the user. Those 
who want permanent file bindings with an index of the volume placed in the front 
thereof may obtain reliable and economical service from the Publishers Authorized 
Binding Service, Highland Park, Ill. The College has carefully investigated their 
work, service and prices, and can recommend this company. Their current charge 
for binding a volume of the ANNALS oF INTERNAL MepictNeE is $3.15, which includes 
the return postage charges. 
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AMERICAN COLLEGE oF Puysicians, INc. 
Summary of Operations for the Calendar Year 1951 


Subscriptions, ‘Annals of Internal Medicine” 

Advertising, “Annals of Internal Medicine” 

Income from Investments, General Fund (including Accrued). . 17,921. 
Income from Investments, Endowment Fund (including Accrued) 14,312.29 
Dividend on Perpetual Insurance Deposit 60.00 
Sale of 1949 Directory 

Sale of 1950 Supplement 

Southeastern Regional Meeting 

Postgraduate Courses, Balance 

Rent—404-12 S. 42nd Street (net) 

Profit on Sale or Maturity of Securities, General Fund 

Collection and Exchange 

Thirty-second Annual 


$ 338,270.18 


Communications 
Office Supplies and Stationery 
Printing 
Traveling Expenses 
Maintenance 
College Headquarters—Maintenance, Taxes, Insurance, etc... . 
Depreciation on College Headquarters Building 
Depreciation on Furniture and Equipment 
Keys, Pledges and Frames 
Investment Counsel Service and Security Custodian’s Fee 
Employees’ Pension Fund 
Regional Meetings 
Loss on Sale of Securities, General Fund 
1951 Directory 
Joint Commission on the Accreditation of Hospitals 
Advertising, “Annals of Internal Medicine,” Volume 33 
World Medical Association (Donation) ,000. 
General Miscellaneous 3,290.26 
Thirty-second Annual Session—Special Expenses: 
Committee on Panels 
Committee on Publicit 
Committee on Ladies’ 
Committee on Clinics 
Convocation 
Governors-Regents Dinner 
Registration . 
Other Miscellaneous 3,792.64 


Expenses $ 222,484.43 
Net Income for 1951 Credited to General Fund... .. $ 115,785.75 
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A.C.P. PostGRADUATE CouRSES 
Schedule, Autumn, 1952 


RECENT TRENDS IN THE DIAGNOSIS AND TREATMENT OF CAR- 
DIOVASCULAR DISEASES: Mount Sinai Hospital, New York, N. Y.; Arthur 
M. Master, M.D., F.A.C.P., and Charles K. Friedberg, M.D., F.A.C.P., Co-Directors ; 
September 30-October 4, 1952. 

INTERNAL MEDICINE: University of Pittsburgh School of Medicine, Pitts- 
burgh, Pa.; Roy R. Snowden, M.D., F.A.C.P., Director ; October 6-11, 1952. 

CARDIOVASCULAR DISEASES: Emory University School of Medicine, 
Atlanta, Ga.; R. Bruce Logue, M.D., F.A.C.P., Director; October 20-24, 1952. 

INTERNAL MEDICINE: Presbyterian Hospital and University of Illinois 
College of Medicine, Chicago, IIl.; Frank B. Kelly, M.D., F.A.C.P., Director; Novem- 
ber 17-21, 1952. 

INTERNAL MEDICINE: Cornell University Medical College and The New 
York Hospital, New York, N. Y.; David P. Barr, M.D., F.A.C.P., Director; dates 
to be determined and announced later. 

RHEUMATIC DISEASES: Massachusetts General Hospital, Boston, Mass.; 
Walter Bauer, M.D., F.A.C.P., Director; dates to be determined and announced later. 

GASTRO-ENTEROLOGY: University of Pennsylvania Graduate School of 
Medicine, Philadelphia, Pa.; Henry L. Bockus, M.D., F.A.C.P., Director; dates to be 
determined and announced later. 

The Committee on Postgraduate Courses will add one additional course, the title, 
place and director yet to be announced. 


Schedule, Spring, 1953 


CARDIOVASCULAR DISEASES: Philadelphia Institutions, Philadelphia, Pa. ; 
William G. Leaman, M.D., F.A.C.P., Director; dates to be determined and announced. 

CARDIOVASCULAR DISEASES: University of Southern California School 
of Medicine, Los Angeles, Calif.; George C. Griffith, M.D., F.A.C.P., Director; 
March 2-7, 1953. 

INTERNAL MEDICINE: University of Oregon Medical School, Portland, 
Ore.; Howard P. Lewis, M.D., F.A.C.P., Director; March 16-20, 1953. 

INTERNAL MEDICINE: Jefferson Medical College of Philadelphia and the 
Pennsylvania Hospital, Philadelphia, Pa.; Garfield G. Duncan, M.D., F.A.C.P., Direc- 
tor; dates to be determined and announced. 

INTERNAL MEDICINE: Mayo Foundation, Rochester, Minn.; Arlie R. 
Barnes, M.D., F.A.C.P., Director; dates to be determined and announced. 

HEMATOLOGY: New England Center Hospital, Boston, Mass.; William 
Dameshek, M.D., F.A.C.P., Director; dates to be determined and announced. 

PATHOLOGY AND PATHOLOGIC PHYSIOLOGY IN INTERNAL 
MEDICINE: Frank E. Bunts Educational Institute, Cleveland Clinic Foundation, 
Cleveland, Ohio; A. Carlton Ernstene, M.D., F.A.C.P., Director; dates to be deter- 
mined and announced. 

INTERNAL MEDICINE: Johns Hopkins University School of Medicine and 
University of Maryland School of Medicine, Baltimore, Md.; Maurice C. Pincoffs, 
M.D., M.A.C.P., and A. McGehee Harvey, M.D., F.A.C.P., Co-Directors; dates to be 
determined and announced. 

The Postgraduate Bulletin for the Autumn, 1952, Courses will be published dur- 
ing the first two weeks of July, but members may reserve places in any of these 
courses in advance. Tuition fees to members will be $30.00 per course ; non-members, 


$60.00. 
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Cominc Certiryinc Boarp EXAMINATIONS 


American Board of Internal Medicine, William A. Werrell, M.D., Secretary 
Treasurer, 1 W. Main St., Madison 3, Wis. 


Written examinations—October, 1952, various centers. 

Oral examinations—San Francisco, Calif., September or October, 1952; New 
York, N. Y., November or December, 1952; New Orleans, La., February 3, 4, 5, 
6, 1953; Atlantic City, N. J., April, 1953 (during week preceding American Col- 
lege of Physicians meeting) ; New York, N. Y., May, 1953 (during week preced- 
ing American Medical Association Meeting). 


The American Board of Radiology, B. R. Kirklin, M.D., Secretary-Treasurer, 
102-110 Second Ave., Rochester, Minn. 


Examination—Terrace Plaza Hotel, Cincinnati, Ohio, first week in December. 


The American Board of Preventive Medicine and Public Health, Ernest L. Steb- 
bins, M.D., Secretary, 615 N. Wolfe St., Baltimore 5, Md. 


Written examination—Cleveland, Ohio, October 18-19, 1952. 
Oral examination—Cleveland, Ohio, October 20, 1952. 


American Board of Psychiatry and Neurology, Inc., David A. Boyd, Jr., M.D., 
Secretary-Treasurer, 102-110 Second Ave., Rochester, Minn. 


Oral examination— New York City, December 15-16, 1952. 


Tuirp ANNUAL Mepico-Mititary SyMposiuM For ALL ARMED ForcEs OF THE 
Unitep STATES 


The Third Annual Medico-Military Symposium for all Armed Forces of the 
United States will be held at the U. S. Naval Hospital, Philadelphia, October 20-25. 
Commo, Richard A. Kern (M.C.) U.S.N.R., F.A.C.P., Secretary-General of the 
American College of Physicians, is Chairman of the General Committee. In addition 
to the Surgeons General of the U. S. Army, Air Force, and Navy, participants will 
include Capt. Julian Love (M.C.), U.S.N., F.A.C.P.; Capt. John H. Willard (M.C.), 
U.S.N.R., F.A.C.P.; Col. Garfield G. Duncan (M.C.), U.S.A.R., F.A.C.P.; Capt. 
Hamblen C. Eaton (M.C.), F.A.C.P.; Col. Leon H. Collins, Jr. (M.C.), U.S.A.R., 
F.A.C.P.; Col. Francis C. Wood (M.C.), A.U.S., F.A.C.P.; Capt. Gerald Smith 
(M.C.), U.S.N.; and Dr. Edward A. Strecker, F.A.C.P. 


NATIONAL GASTROENTEROLOGICAL ASSOCIATION CONVENTION AND 
PosTGRADUATE CouURSE 


The Seventeenth Annual Convention of the National Gastroenterological Asso- 
ciation will be held in New York City at the Hotel Statler on October 20-22, 1952. 
A “Symposium on Gastroenterology for the General Practitioner” will be one of the 
features of the meeting, and a panel discussion on “Gastrointestinal X-ray” is also 
planned. 

The Fourth Annual Course in Postgraduate Gastroenterology, sponsored by the 
Association, will also be held in New York City October 23-25. Details may be ob- 
tained by writing Dept. R.G., National Gastroenterological Association, 1819 Broad- 
way, New York 23, N. Y. 
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Dr. Hans Lisser, F.A.C.P., Honorep 


A dinner honoring Dr. Hans Lisser, F.A.C.P., San Francisco, was given on 
April 12, 1952, at the Bohemian Club in San Francisco. The occasion was his 64th 
birthday, and also the publication of the April, 1952, edition of Postgraduate Medicine, 
which was dedicated to the Endocrine Clinic of the University of California Medical 
School, of which he is the chief. The issue contained a collection of papers on adrenal 
tumors by various authors from the University, including Dr. Lisser. On the ar- 
rangements committee were Dr. Roberto F. Escamilla, F.A.C.P., Dr. Minnie B. Gold- 
berg, and Dr. Gilbert S. Gordon. Among the speakers were Dr. R. Langley Porter, 
Dean Emeritus of the University of California Medical School; Dr. William J. Kerr, 
F.A.C.P., former President and Regent of the American College of Physicians; Dr. 
T. L. Althausen, F.A.C.P.; Dr. Stacy Mettier, F.A.C.P., College Governor for North- 
ern California; and Dr. H. Clare Shepardson, F.A.C.P. 

Dr. Lisser was for many years the Governor of the American College of Phy- 
sicians for Northern California. 


Dr. James S. McLester Retires aS CHAIRMAN OF THE COUNCIL ON 
Foops AND NuTRITION 


Dr. James S. McLester, Sr., F.A.C.P., a former Regent of the American College 
of Physicians, a past president of the American Medical Association, and Professor 
Emeritus of Medicine at the Medical College of Alabama, recently retired as Chairman 
of the Council on Foods and Nutrition of the American Medical Association. In 
recognition of his 15 years of faithful service, the Council presented a portrait of Dr. 
McLester to the Board of Trustees of the American Medical Association, which will 
be hung in the Association headquarters in Chicago. 


Dr. Cart J. Wiccers Honorep By AMERICAN HEART ASSOCIATION 


Dr. Carl J. Wiggers, F.A.C.P., Professor of Physiology in the Western Reserve 
University School of Medicine, was honored by the American Heart Association dur- 
ing its meeting in Cleveland, April 17-19. The presentation was made by the newly 
installed president, Dr. Irving S. Wright, A.C.P. Governor for Eastern New York, 
who referred to Dr. Wiggers as “dean of cardiovascular physiologists” who had 
exerted a “profound influence on medical thinking both here and abroad through re- 
search, teaching, and training of young investigators.” 


Dr. Georce E. Receives MEDAL FROM AMERICAN 
CoLLece oF RADIOLOGY 


Dr. George E. Pfahler, F.A.C.P., Philadelphia, was awarded the Gold. Medal 
of the American College of Radiology at its 28th Annual Meeting, held in Chicago, 
February 8. Dr. Pfahler’s outstanding career in radiology has included the following 
offices: President of the American Roentgen Ray Society (1909), President of the 
American Radium Society (1921), President of the American College of Radiology 
(1923). 


Dr. Oris L. ANpERSON, F.A.C.P., Apporntep oF THE BUREAU OF 
State SERVICES 


Dr. Leonard A. Scheele, Surgeon General of the Public Health Service, F.A.C.P., 
A.C.P. Governor for the U.S.P.H.S., announced in May the appointment of Dr. 
Otis L. Anderson, F.A.C.P., as Chief of the Bureau of State Services, Public Health 
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Service. Dr. Anderson, who succeeds the late Joseph W. Mountin, entered the Com- 
missioned Corps of the Service in 1930 and has had wide experience in the field of 
public health. He has served as director of the venereal disease control program of 
the Virginia State Department of Health and as venereal disease consultant to health 
departments and industries in Michigan, Minnesota, Wisconsin, Iowa, Illinois, Indiana 
and Ohio. In addition, Dr. Anderson has been administrator of the 23 Public Health 
Service Hospitals, and since 1949 has been Associate Chief of the Service’s Bureau of 
Medical Services. 


“Cart Murky Day” 


January 31, 1952, was designated by the New Mexico Medical Advisory Con- 
ference as “Carl Mulky Day,” in honor of Dr. Carl Mulky, F.A.C.P., of Albuquerque. 
Dr. Mulky, who is entering upon his fiftieth year of medical practice, has performed 
many services to the state and in the fight against tuberculosis. He has served as 
president of Bernanillo County Medical Society, the New Mexico Medical Society, 
and the New Mexico Tuberculosis Association. He is now President of the New 
Mexico Trudeau Society, Chief Consultant to the New Mexico State Tuberculosis 
Sanatorium, and consultant to the United States Indian Service and the Veterans 
Administration Hospital in Albuquerque. 


Tue AMERICAN GASTROENTEROLOGICAL ASSOCIATION ELects New OFFICEers 


The American Gastroenterological Association held its 53rd Annual Meeting at 
Atlantic City, N. J., May 2-3, under the presidency of Dr. T. Grier Miller, F.A.C.P., 
also President of the American College of Physicians. Dr. Albert M. Snell, F.A.C.P., 
Palo Alto, Calif., was elected President. Dr. Julian M. Ruffin, F.A.C.P., Durham, 
N. C., was elected First Vice President, and Dr. Dwight L. Wilbur, F.A.C.P., San 
Francisco, former Secretary, was made Second Vice President. Dr. H. Marvin Pol- 
lard, F.A.C.P., Ann Arbor, Mich., became Secretary, and Dr. Samuel A. Wilkinson, 
Jr., Boston, was reélected Treasurer. 

The American Gastroscopic Society, which met in conjunction with the A.G.A., 
elected Dr. Cecil O. Patterson, F.A.C.P., Dallas, President. 


At the Meeting of the Tri-State Medical Association of the Carolinas and Vir- 
ginia, held at Roanoke, Va., in February, Dr. James Asa Shield (Associate), Rich- 
mond, was elected to the presidency, and Dr. Paul D. Camp, F.A.C.P., also of Rich- 
mond, became a vice-president. 


The Texas Academy of Internal Medicine, which will hold its annual meeting 
in Dallas, December 6-7, has elected Dr. W. C. Dine, F.A.C.P., Amarillo, president, 
and Dr. A. W. Harris, F.A.C.P., Dallas, vice-president. 


The Texas Rheumatism Association has installed Dr. Robert H. Mitchell, F.A. 
C.P., Fort Worth, as president, and Dr. J. C. Crager, F.A.C.P., Beaumont, as first 
vice-president. 


At the first meeting of the Committee on Mental Health of the Board of Trustees 
of the American Medical Association, held March 27 in Chicago, Dr. Lauren H. 
Smith, F.A.C.P., Chairman of Psychiatry in the Department of Neurology-Psychiatry 
and Professor of Psychiatry at the University of Pennsylvania Graduate School of 
Medicine, was elected Vice Chairman. The Chairman, Vice Chairman, and Dr. 
Walter H. Baer, F.A.C.P., Director of the Peoria Mental Hygiene Clinic, were 
selected to serve as the Executive Committee of the Committee on Mental Health. 
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Dr. Paul Hogg, F.A.C.P., Newport News, was installed as president of the Vir- 
ginia Pediatric Society at the Society meeting in Williamsburg on March 1-2. 


Dr. James S. McLester, F.A.C.P., Birmingham, Ala., has been appointed Chair- 
man of the Medical and Scientific Committee of the recently organized Alabama 
Chapter of the Arthritis and Rheumatism Foundation. Among those serving on the 
Committee are Dr. Howard L. Holley, F.A.C.P., and Dr. James B. McLester, F.A. 
C.P., both of Birmingham; and Dr. James O. Finney, F.A.C.P., of Gadsden. 


Dr. Herman J. Moersch, F.A.C.P., Rochester, Minn., was a guest speaker at the 
annual session of the Arkansas Medical Society, held April 21-23 in Little Rock. His 
topic was “Indications for Bronchoscopy and Bronchography in Pulmonary Disease.” 
Dr. Edward C. Reifenstein, Jr., F.A.C.P., Oklahoma City, addressed the Society on 
“Metabolic Bone Diseases.” 


Among the guest speakers at the 59th Annual Meeting of the Oklahoma State 
Medical Association, held May 19-21 in Oklahoma City were: Dr. W. E. Herrell, 
F.A.C.P., Rochester, Minn., internal medicine; Dr. J. Edward Berk, F.A.C.P., Phila- 
delphia, gastroenterology; and Dr. John R. Haserick (Associate), Cleveland, derma- 
tology. 


Dr. Alexander M. Burgess, F.A.C.P., Providence, R. 1., discussed “Hyperten- 
sion in the Aged” at the Heart Symposium sponsored by the Waterbury Heart Asso- 
ciation, Inc., and held at St. Mary’s Hospital, Waterbury, Conn., April 10. Dr. 
David Scherf, F.A.C.P., New York City, talked on “The Mechanism of Auricular 
Fibrillation and Flutter.” 


The University of Virginia at Charlottesville held its third Postgraduate Con- 
ference April 18. The speakers on infectious diseases, in addition to the University 
staff, were Dr. Harrison F. Flippin, F.A.C.P., Philadelphia, and Dr. George T. Har- 
rell, Jr., F.A.C.P., Winston-Salem, N. C. 


At the Western Colorado Spring Clinic, held at Grand Junction, April 18-19, 
Dr. Maxwell M. Wintrobe, F.A.C.P., Professor of Medicine and Head of the Depart- 
ment at the University of Utah College of Medicine, and Dr. John Z. Bowers, F.A. 
C.P., Dean of the University of Utah College of Medicine, were among the guest 
speakers. 


Dr. Francis J. Braceland, F.A.C.P., President of the American Board of Psy- 
chiatry and Neurology, Inc., and Dr. Daniel Blain, F.A.C.P., Medical Director of the 
American Psychiatric Association and Professor of Clinical Psychiatry at George- 
town University School of Medicine, addressed the Mid-Continent Psychiatric As- 
sociation meeting in Kansas City, Mo., on April 26-27. Their respective topics were: 
“Psychosomatic Medicine in English Literature” and “Use of the Handicapped in 
Defense Mobilization.” 


Among the out-of-state speakers at the annual session of the Nebraska State 
Medical Association in Lincoln, May 12-15, were: Dr. Jerome W. Conn, F.A.C.P., 
Ann Arbor, who delivered a paper on “Present Status of ACTH and Cortisone in 
Clinical Practice”; Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, who spoke on “Con- 
tact and Occupational Dermatoses”; and Dr. Joseph M. Hill, F.A.C.P., whose subject 
was “Diagnosis and Treatment of Anemias.” 
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The Arizona Medical Association, at its annual meeting in Phoenix, April 30- 
May 3, heard papers by nine out-of-state speakers. Among them were Dr. L. Max- 
well Lockie, F.A.C.P., Buffalo, on “Recent Advances in Therapeutics,” and Dr. 
Osborne A. Brines, F.A.C.P., Detroit, on “Cor Pulmonale.” 


“Preventive Psychiatry for the Physician” was the topic used by Dr. John M. 
Caldwell, F.A.C.P., Washington, D. C., in addressing the Illinois State Medical So- 
ciety at its annual meeting in Chicago May 13-15. Another out-of-state speaker was 
Dr. Cecil Stricker, F.A.C.P., Cincinnati, whose topic was “Diabetes Mellitus: An 
Orientation.” 


Dr. Paul D. White, F.A.C.P., Boston, speaking on “Medical Practice Forty Years 
Ago and Now,” was one of the out-of-state speakers who addressed the annual meeting 
of the New Mexico Medical Society, held May 8-10 in Carlsbad. 


Two of the out-of-state speakers at the annual meeting of the South Dakota State 
Medical Association, held May 18-20 in Sioux Falls, were Dr. Wesley W. Spink, 
F.A.C.P., Minneapolis, A.C.P. Governor for Minnesota, and Dr. H. Marvin Pollard, 
Ann Arbor. Dr. Spink’s address was “Treatment of Human Brucellosis,” and Dr. 
Pollard spoke on “Present Management of Peptic Ulcer.” 


Included among the members of the College who were active participants at the 
160th Annual Meeting of the Connecticut State Medical Society were Dr. Wingate 
Johnson, F.A.C.P., Chairman of the Section on General Practice of Medicine of the 
American Medical Association, Winston-Salem, N. C., who was the dinner speaker 
at the joint meeting of the Society and its guest organizations ; Dr. Hugh L. C. Wilker- 
son (Associate), Chief, Diabetes Section, U. S. Public Health Service, Boston, who 
addressed the Connecticut Diabetes Association on the topic, “The Diabetes Problem 
—Certain Aspects of Diagnosis and Patient Management”; and Dr. Sydney G. 
Margolin (Associate), who spoke before the Connecticut Society for Psychiatry and 
Neurology on the “Psychophysiological Basis for Therapy of Organic Disease.” 
Associate Psychiatrist and Director of In-Patient Psychiatric Service, Mt. Sinai 
Hospital, New York, Dr. Margolin was recently elected President of the American 
Psychosomatic Society. 


The Alexandria Medical Society held its third annual Clinic Day for Physicians 
of Northern Virginia on April 27, the program being given in codperation with the 
faculty of the University of Maryland. Dr. Milton S. Sacks, F.A.C.P., presented a 
paper, and Dr. Ephraim T. Lisansky (Associate) was a member of a panel on ulcera- 
tive colitis. 


At the annual meeting of the American Dermatological Association, held at Col- 
orado Springs, April 23-26, Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich., 
presented a paper on the “Use of Two Stilbene Derivatives (Diethylstilbestrol and 
Stilbamidine) in the Treatment of Blastomycosis.” Other papers given were by Dr. 
Harry L. Arnold, Jr., F.A.C.P., Honolulu, on “Stress Dermatoses,” and by Dr. Walter 
C. Lobitz, Jr., F.A.C.P., Hanover, N. H., on “Physiologic Studies in Atopic Derma- 
titis.” 


Dr. Thaddeus S. Danowski, F.A.C.P., Renziehausen Professor of Research Medi- 
cine at the University of Pittsburgh School of Medicine, and Dr. Arthur S. Abramson 
(Associate), Chief of Physical Medicine and Rehabilitation Service, Veterans Admin- 
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istration Hospital, New York, were among the participants in the annual medical 
conference of the Muscular Dystrophy Associations of America, Inc., held in New 
York City, May 17-18. 


At the thirteenth annual meeting of the Society for Investigative Dermatology, 
held in Chicago June 7-8, Dr. John R. Haserick (Associate), Cleveland, Vice-Presi- 
dent of the Society, presented a paper on “Studies on the L. E. Factor.” Dr. Walter 
B. Shelley (Associate), Philadelphia, discussed “The Physiology of the Human 
Apocrine Sweat Gland”; Dr. Eugene S. Bereston, F.A.C.P., Baltimore, reported on 
“A Study of the Vitamin, Amino Acid and Growth Requirements of the Genus Micro- 
sporon.” Dr. Edward P. Cawley (Associate), Charlottesville, Va., was a member 
of a panel that discussed “The Effects of Topically Applied Hormones on Nipple 
Growth and Pigmentation.” 


Dr. Charles L. Brown, F.A.C.P., Dr. Julius H. Comroe, Jr., F.A.C.P., Phila- 
delphia; and Dr. Hyman A. Slesinger, F.A.C.P., Winber, Pa., were among the main 
participants at the spring session of the Pennsylvania Allergy Association, held May 
17-19, at Galen Hall near Wernersville, Pa. 


At the Pennsylvania Trudeau Society Meeting, which was held in conjunction 
with the annual meeting of the Pennsylvania Tuberculosis and Health Society in 
Philadelphia, April 28-30, Dr. Harold L. Israel, F.A.C.P., Philadelphia, presented a 
paper on “Pulmonary Manifestations of the Collagen Diseases,” and Dr. Martin J. 
Sokoloff, F.A.C.P., Philadelphia, discussed “Diagnostic Problems Encountered in 
Annual Chest Surveys” with Dr. Katharine R. Boucot. 


Dr. Louis A. Monte, F.A.C.P., has recently been elected Chairman of the Staff 
of the Mercy Hospital, New Orleans, La. 


Dr. Vince Moseley, F.A.C.P., Charleston, S. C., has been appointed Chairman 
of the National Doctors’ Committee for Improved Federal Medical Services for the 
State of South Carolina. 


Rear Admiral Frederick C. Greaves (M.C.), U.S.N., F.A.C.P., has been recently 
assigned to the Naval Bureau of Medicine and Surgery as an Inspector General, 
Medical. 


Dr. Herbert T. Kelly, F.A.C.P., of Philadelphia, presented a paper, “Psycho- 
somatic Principles in Nutritional Therapy,” before the American Association of Rail- 


way Surgeons in Chicago on April 3. 


Dr. Julius H. Comroe, Jr., F.A.C.P., Professor of Physiology and Pharmacology 
at the University of Pennsylvania Graduate School of Medicine, on June 3, delivered 
the final evening lecture in the series sponsored by the House Officers’ Association of 
the Boston City Hospital. His topic was “Pulmonary Function Tests.” 


Dr. Hyman I. Goldstein (Associate), Camden, N. J., was recently elected to 
life membership in the Philadelphia Pediatric Society in recognition of nearly 40 years 
of activity. He was a delegate to the third Pan-American Working Day of Gastro- 
enterology, which was held in Mexico City, May 11-17, and before that had been a 


1574 COLLEGE NEWS NOTES 


delegate to the third European Congress of National Societies of Gastroenterology, 
which was held in Bologna, Italy, April 20-26. 

Dr. Goldstein addressed the Association of the History of Medicine on May 2 
on “Some Historical Aspects of Gastrointestinal Surgery.” 


Dr. Frank N. Wilson, F.A.C.P., Professor of Medicine at the University of 
Michigan Medical School, was one of three out-of-state speakers at the convention 
of the Pennsylvania Academy of General Practice, which was held in Bedford Springs, 
May 9-11. 


Dr. Julius I. Wilson, F.A.C.P., has recently been named Director of the Henry 
Phipps Institute and Professor of Medicine at the University of Pennsylvania School 
of Medicine. Chairman of the Health Division and a member of the Board of Di- 
rectors of the New Orleans Council of Social Agencies, Dr. Wilson has been Program 
Director of the New Orleans Tuberculosis Association since 1938 and a member of 
the board of the Louisiana Tuberculosis Association since 1929. He was formerly 
Head of the Chest Division of the Ochsner Clinic in New Orleans. 


Dr. Edward L. Bortz, F.A.C.P., Regent, as well as a past president of the Ameri- 
can Medical Association, addressed the General Session of the American Drug Manu- 
facturers Association at its annual meeting in Hot Springs, Va., April 28-May 1. He 
presented “The Challenge of the Increasing Life Span of Our Population” on April 30. 


The American College Health Association, at its annual meeting in Boston, May 
1-3, heard Dr. Chester S. Keefer, F.A.C.P., Wade Professor of Medicine at Boston 
University School of Medicine, deliver an address on “Antibiotics in the Management 
of Common Infectious Diseases.” 


Lt. Col. James A. Brussel (MC), AUS, (Associate), El Paso, Texas, has retired 
from active duty in the Army and has been appointed Assistant Commissioner of the 
New York State Department of Mental Hygiene, starting July 1, 1952. 


Dr. Paul B. Beeson, F.A.C.P., Professor and Chairman of the Department of 
Medicine of the Emory University School of Medicine, delivered the annual Leo Loeb 
Lecture at the Washington University School of Medicine on April 17. His lecture 
was entitled “Some Promising Leads in the Study of Infectious Diseases.” 


Dr. Robert L. McMillan, F.A.C.P., has recently been promoted to Professor of 
Clinical Internal Medicine at the Bowman Gray School of Medicine of Wake Forest 
College, Winston-Salem, N. C. 


Dr. Joseph Lee Hollander, F.A.C.P., Chief of the Arthritis Section of the Hos- 
pital of the University of Pennsylvania, was one of the out-of-state speakers at a 
symposium on cortisone and compound F, which was held May 1 by the University 
of Cincinnati College of Medicine. He spoke on “Local Use of Cortisone and Com- 
pound F in Joints.” 


Dr. Mayer A. Green, F.A.C.P., Pittsburgh, Pa., presented two papers, “Drug 
Sensitivity and Serum Reactions” and “Masked and Pseudo-Asthma,” at the Instruc- 
tional Course and Eighth Annual Congress of the American College of Allergists, 
which was held in Pittsburgh, April 4-9. Dr. Green was chairman of the Session on 
Industrial Allergy and also participated in a symposium on bronchial asthma. 
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OBITUARIES 
DR. RICHARD DUFFICY FRIEDLANDER 


Richard Dufficy Friedlander was born in San Francisco, Calif., November 17, 
1906, and died November 1, 1951, after a short illness, in Mary's Help Hospital in the 
same city. 

Dr. Friedlander received degrees from the University of California, A.B., 1926; 
M.A., 1928; M.D., 1930. Following his internship at the University of California 
Hospital, he had one year’s service as a resident in medicine. This was followed by 
two years’ residency at Peter Bent Brigham Hospital, Boston, and one further year 
as resident in medicine at the University of California Hospital. He entered private 
practice in San Francisco and confined his work to internal medicine and cardiology. 
From 1942 to 1946 he served in the Medical Corps of the Army and was discharged 
with the rank of lieutenant colonel. Dr. Friedlander then resumed private practice 
and his teaching and hospital activities. In 1949 he received appointment as Con- 
sultant in Internal Medicine to the Veterans Administration Regional Office, San 
Francisco. In February, 1950, he accepted full-time appointment as a staff physician 
with assignment to the same office as Chief, Internal Medicine Unit. 

Dr. Friedlander led a very active professional life and held appointments at many 
of the local hospitals. His teaching career at the University of California School of 
Medicine commenced in 1934; at the time of his death he held appointment as Asso- 
ciate Clinical Professor of Medicine. Dr. Friedlander was a member of two honor 
societies, Alpha Omega Alpha and Sigma Xi. He was the author and co-author of 
numerous articles in the field of cardiology. He served as Consultant in Cardiology 
to the United Air Lines and was a member of the Executive Committee on Cardiac 
Clinics of the American Heart Association. He became a Diplomate of the American 
Board of Internal Medicine in 1938 and was further certified in the sub-specialty of 
cardiovascular disease in 1944. Dr. Friedlander was elected a Fellow of the College 
in 1944. 

Dr. Friedlander was an extremely able, energetic, and enthusiastic cardiologist. 
During his period of service in the Veterans Administration, he showed great initiative 
and was instrumental in building up the special clinics of the San Francisco Regional 
Office in a highly efficient manner. His passing has been a great loss to the Veterans 
Administration and it will be keenly felt by his many friends and colleagues. 

J. T. Boone, 
Vice Admiral (M.C.), U. S. Navy, Retired, 
Governor for the Veterans Administration 


DR. JOSEPH LEVY 


Dr. Joseph Levy was born on April 12, 1901, in New York City. He died on 
February 29, 1952, in San Jose, Costa Rica, after delivering a paper at the Fourth 
Annual Convention of the Latin American Congress of Physical Medicine. Dr. Levy 
received his B.S. degree at the College of the City of New York in 1921, M.A. at 
Johns Hopkins University in 1923, and M.D. at Johns Hopkins University School of 
Medicine in 1927. He interned in the Sinai Hospital, Baltimore, Md., and New 
Rochelle Hospital, N. Y. He took postgraduate courses at the Johns Hopkins Uni- 
versity School of Medicine, the New York Academy of Medicine, Northwestern Uni- 
versity Medical School, Montefiore Hospital of Chronic Diseases, New York City; 
and Lankenau Hospital, Philadelphia. 

Dr. Levy was Attending Physician and at one time a member of the Medical 
Board of the New Rochelle Hospital, an Adjunct Physician in Montefiore Hospital, 
and a Diplomate of the American Board of Internal Medicine. Dr. Levy was a mem- 
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ber of the Latin American Congress of Physical Medicine, the Aero Medical Asso- 
ciation, the International Society of Internal Medicine, the American Academy of 
Sciences, the American Society of Geriatrics, the Israel Medical Association, the 
Medical Society of the State of New York, and the Medical Society of the County of 
Westchester. He was also a member of the Westchester Heart Association and the 
American Heart Association, the New Rochelle Hospital Association and the Phi 
Delta Epsilon Fraternity. He was a founder of Tau Alpha Omega, a fraternity at 
City College in New York. Dr. Levy was elected to Fellowship in the American Col- 
lege of Physicians in 1950. 

His confreres take this opportunity of expressing their sympathy to his family 
and associates, who will miss his warm personality through the coming years. 

Irvinc S. Wricut, M.D., F.A.C.P., 
Governor for Eastern New York State 


DR. GEORGE WALTER McCOY 


Dr. George Walter McCoy, internationally known scientist and from 1915 to 
1937 Director of the National Institute of Health, principal research facility of the 
U. S. Public Health Service, died April 2, 1952, in Washington, D. C., after a short 
illness. He was 75 years old. 

One of the nation’s top authorities on leprosy, Dr. McCoy was also widely recog- 
nized for his contributions in such fields as plague, tularemia, psittacosis, post-vac- 
cination complications and biologics control. He entered the Public Health Service 
in 1900, headed the U. S. Plague Laboratory in San Francisco from 1908 to 1911, 
and was Director of the Leprosy Investigation Station in Hawaii from 1911 to 1915. 
In the latter year he became Director of the Hygienic Laboratory, later renamed the 
National Institute of Health. At that time the organization had less than 100 em- 
ployees, as compared with more than 600 when Dr. McCoy retired as Director in 1937. 

The stature of the Public Health Service in medical research was greatly en- 
hanced in the early 1900’s by Dr. McCoy’s work on plague. More than 100,000 wild 
rats were examined in the course of his investigations, which incidentally resulted in 
the classification of some 700 tumors in rats. 

It was the plague study that also led to the discovery of tularemia, which later 
proved to be a new infectious disease of man. In collaboration with Dr. Charles W. 
Chapin, Dr. McCoy isolated, identified and cultivated the causative organism of 
tularemia. 

A kindly man, a painstaking and skeptical investigator, stimulating teacher, and 
austere critic, Dr. McCoy contributed much to the development in this country of the 
general concept of freedom for the individual investigator. He insisted on carefully 
indoctrinating young scientists in the experimental method and always emphasized 
the necessity for controlled investigation. 

Dr. McCoy was born in Cumberland Valley, Pa., in 1876, and received his M.D. 
degree from the University of Pennsylvania School of Medicine. After entering the 
Public Health Service in 1900, he was assigned to field projects on the West Coast 
and in Hawaii for 13 years. It was during his tour of duty at a marine hospital in 
San Francisco that he became interested in Hanson’s disease (leprosy). In 1937, a 
year before his retirement from the Public Health Service, he conducted a nation- 
wide epidemiological study of the disease. 

Following his retirement, Dr. McCoy served for nine years at Louisiana State 
University as Professor of Preventive Medicine and Public Health, and for a short 
period as Dean of the School of Medicine. In 1948 he retired from university work 
and returned to Washington. 

Dr. McCoy’s honors included the Sedgwick Memorial Medal of the American 
Public Health Association and selection as Cutter Lecturer at Harvard University in 
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1915. He became a Fellow of the College in 1923 and, among other groups, he was 
a member of the Public Health Special Advisory Committee on Leprosy, the Standards 
Commission of the League of Nations, the National Board of Medical Examiners, 
the Council of Pharmacology and Chemistry and the American Epidemiological So- 
ciety, of which he was past president. He was the author of numerous papers, par- 
ticularly on tularemia, leprosy, plague, psittacosis and biologics control. 
J. Stewart Hunter, 
Office of the Surgeon General, 
U. S. Public Health Service 


DR. JULES REDISH 


Dr. Jules Redish, F.A.C.P., was born August 7, 1910. He died of coronary 
occlusion with myocardial infarction on January 17, 1952. Dr. Redish graduated 
from the City College of New York, receiving a B.S. degree in 1929, and from the 
University and Bellevue Hospital Medical College, receiving an M.D. degree in 1934. 

Dr. Redish interned in Bellevue Hospital, New York City, from 1934 to 1937. 
He served as Assistant in Chemistry at the New York University College of Medicine 
from 1937 to 1939, later as Assistant in Medicine from 1939 to 1941 and as an In- 
structor in Medicine from 1941 to 1944. He became Assistant Professor of Medicine 
in 1944 and retained this rank until his death. Dr. Redish was an Attending Phy- 
sician in the Hypertension and Nephritis Clinic of the Medical Clinic at New York 
University from 1943 to 1948. He became Attending Cardiologist at Meadowbrook 
Hospital, Hempstead, New York, in 1946, and South Nassau Communities Hospital 
in Rockville Centre, N. Y. 

Dr. Redish was a member of the American Medical Association, the New York 
State Medical Society, the Nassau County Medical Society, the American Heart 
Association through the New York Heart Association, the Harvey Society, Sigma 
Xi and Alpha Omega Alpha. He became a Fellow of the American College of 
Physicians in 1947. 

Dr. Redish was a splendid teacher and made numerous research contributions 
in the field of cardiovascular renal diseases. His confreres will miss him through the 
coming years. 

Irvine S. Wricut, M.D., F.A.C.P., 
Governor for Eastern New York State 


DR. ALBERT HOWARD ROSS 


Albert Howard Ross, M.D., F.A.C.P., died February 22, 1952, at Good Samaritan 
Hospital, Portland, Oregon, following gastrectomy for carcinoma. 

Dr. Ross was born in Lewiston, Maine, March 20, 1878. He received degrees 
from the American Medical Missionary College, Chicago, in 1905, and from the Uni- 
versity of Pennsylvania School of Medicine in 1911. Following a residency in the 
Massachusetts State Sanatorium, Rutland, Mass., he started to practice medicine in 
Lebanon, Oregon. 

In September, 1917, Dr. Ross enlisted in the Medical Corps of the United States 
Army. Given a commission of captain, he remained in the Army until September, 
1919. During this time he served as pathologist at Camp Wheeler, Georgia, and as 
Assistant Chief of Medicine at Army Base Hospital No. 80 and Evacuation Hospital 
No. 19. 

After leaving the Army in 1919, Dr. Ross began the practice of medicine in 
Eugene, Oregon. For several years he was Director of Internal Medicine at the 
Eugene Hospital Clinic. Later he became Chief of Medical Service at the Pacific 


Hospital in Eugene. 
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During his active medical career, Dr. Ross was a member of his county medical 
society and served as its president. He was also a member of the American Medical 
Association, the Central Willamette Medical Society, the Army State Medical Society, 
and the North Pacific Society of Internal Medicine. In 1927 he was elected to Fellow- 
ship in the American College of Physicians, and he became a Diplomate of the Ameri- 
can Board of Internal Medicine in 1937. 

Dr. Ross retired from active practice in 1945. Then with his wife Victoria he 
set out to see the country, traveling through many states in a trailer coach built to 
his specifications. The trip enabled him to develop his hobby of photography. An- 
other of his hobbies was to assist his wife in her ceramic studio adjoining their home. 

The loss of Dr. Ross is deeply felt by the community in which he served. 

Mert L. Marcason, M.D., F.A.C.P., 
Governor for Oregon 


COLONEL EDWARD BRIGHT VEDDER 


Colonel Edward Bright Vedder (MC), USA (Retired), Ph.B., M.D., M.A., 
F.A.C.P., he was born in New York City June 28, 1878, and died in the Walter Reed 
General Hospital, Washington, on January 30, 1952. 

He was graduated from the University of Rochester in 1898 as a Bachelor of 
Philosophy, and received his M.D. degree from the University of Pennsylvania School 
of Medicine in 1902. During the ensuing year, he was Scott Fellow in Hygiene at 
the University of Pennsylvania, where he received his Master of Arts degree in 1903. 

Colonel Vedder entered the regular army the same year and, having served dur- 
ing World War I, was promoted to Colonel in July, 1929. He served-at various sta- 
tions in the United States and the Philippine Islands from 1904 until 1910. From 
1922 until 1925, he was Chief of the Medical Research Division of the Chemical War- 
fare Service at Edgewood, Md. From 1930-32, he was the Commanding Officer of the 
Army Medical School in Washington, where he had been Assistant Professor of 
Pathology from 1913-1919. Upon his retirement from active duty October 31, 1933, 
because of disability in line of duty, Colonel Vedder became Professor of Experi- 
mental Medicine at the George Washington University School of Medicine until 1942 
when he became Director of Medical Education at the Alameda County Hospital, 
where he served until 1947. 

A past President of the American Society of Tropical Medicine, he was a mem- 
ber of the American Association for the Advancement of Science, Washington Acad- 
emy of Sciences, Washington Academy of Medicine and Association of Military 
Surgeons of the United States. From 1925 until 1928, he was the senior member 
of the U. S. Army Board of Medical Research, and from 1910 until 1913 had been a 
member of the U. S. Army Board for the Study of Tropical Diseases. He was a 
Fellow of the American College of Surgeons and since 1928 had been a Fellow of 
the American College of Physicians. The author of numerous published papers, 
Colonel Vedder received the honorary degree of Doctor of Science from the Univer- 
sity of Rochester in 1924. 

Colonel Vedder devoted the greater part of his Army career to the study of beri 
beri. Through his research efforts and laboratory work while on duty in the Philip- 
pines, he advanced the knowledge of the cause of the disease. His monograph on the 
subject won him the Cartwright Prize in 1913. 


DR. JOHN WILLIAM P. LOVE 


Dr. John William P. Love, F.A.C.P., was born at Erwin, Tennessee, April 21, 
1906. He received his A.B. degree from the University of Tennessee in 1927, and his 
M.D. degree from the University of Pennsylvania School of Medicine in 1932. There- 
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after, he interned, 1934-35, at the Philadelphia General Hospital. He served as 
Clinical Pathologist, 1935-41, at the Wilson Memorial Hospital, Johnson City, New 
York; as Clinical Pathologist, 1935-41, at the Ideal Hospital, Endicott, New York. 
During the same time he was Research Director at the Wilson Memorial Hospital 
at Johnson City. During World War II, he served in the Medical Corps of the U. S. 
Army as Director of the Laboratory Section, Army Medical School, Washington, 
D. C. 

After the war, Dr. Love started private practice at Willow Grove, Pa. He was 
a member of the Philadelphia County Medical Society, the Pennsylvania State Medical 
Association, the American Medical Association, the American Society of Aviation 
Medicine, the American Society of Clinical Pathologists, Society of Military Surgeons 
of the United States, and had been a Fellow of the American College of Physicians 
since 1941. He was also a Diplomate of the American Board of Pathology. He 
died on November 22, 1951, at the age of 45. 


DR. LOUIS ARTHUR MILKMAN 


Dr. Louis Arthur Milkman, F.A.C.P., was born in Scranton, Pa., May 10, 1895, 
received his A.B. degree in 1928 from St. Thomas College (now the University of 
Scranton), and his M.D. degree in 1919 from Temple University School of Medicine. 
He interned at the Philadelphia General Hospital and thereafter did graduate work 
in Radiology at the New York Postgraduate Medical School and Hospital. 

Dr. Milkman became Director of the X-Ray Department of the Scranton State 
Hospital, serving from 1942 to 1945. He was also the Director of the X-Ray De- 
partment for many years of the Mercy and West Side Hospitals and was Radiologist 
of the Pennsylvania State Tuberculosis Clinic. 

Dr. Milkman was a Diplomate of the American Board of Radiology, former 
President (1943) of the Lackawanna County Medical Society, member of the Ameri- 
can College of Radiology, Fellow (1947) of the American College of Physicians. 
He was a member of the Pennsylvania State Medical Society, American Medical 
Association, Radiologic Society of North America, Pennsylvania Radiologic Society, 
and the author of numerous articles published in radiologic journals. In 1934, he 
described, in the Journal of the American Roentgen Ray Society, a disease of the 
skeleton which later was named the “Milkman Syndrome.” He died on October 25, 
1951, following a heart attack, while testifying in a Federal Court case. 


DR. JAMES STEWART NIBLICK 


Dr. James Stewart Niblick, F.A.C.P., was born in Decatur, Indiana on July 7, 
1895. He attended Valparaiso University and received his M.D. from Loyola Uni- 
versity in 1918. 

Licensed in the State of Indiana, Dr. Niblick served as Associate Medical Di- 
rector in various large corporations, notably The Inland Steel Company, The Youngs- 
town Sheet & Tube Company, and The Standard Forgings Corporation. He was 
also attached to the Indiana Harbor Clinic at East Chicago, Indiana, from 1919 
to 1945. In 1945 he joined the Public Health Service and was in charge of the 
Service’s Outpatient Office at Indiana Harbor until his death on December 27, 1951. 

Dr. Niblick became Secretary of the East Chicago Board of Health in 1939 and 
was President of the Lake County Medica! Society in 1940. He was elected a Fellow 
of the American College of Physicians in 1925. 
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ANNALS OF INTERNAL MEDICINE 


Clinical Results* with Banthine Bromide 


(Brand of Methantheline Bromide) 


22 Published Reports Covering Treatment of 1443 Peptic Ulcer Patients with Banthine 
Comprising the reports published in the literature to date whch give specific facts and figures of the results of treatment 
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During the past two years, more than 200 ref- 
erences to Banthine therapy in peptic ulcer 
and other parasympathotonic conditions have 
appeared in medical literature. Of these re- 
ports, 22 have presented specific facts and 
figures on the results of treatment in a total of 
1,443 peptic ulcer patients, 67.8 per cent of 
whom were reported as chronic or resistant 
to other therapy. These results are tabulated 
above and show: 

“Good” relief of symptoms was obtained in 
81.3 per cent of the 1,405 patients on whom 
reports were available. 

“Complete” evidence of healing was ob- 
tained in 70.5 per cent of the 883 patients on 
whom reports were available. 

In all but 9.7 per cent, relief of pain was 
**good” or “‘fair.”” In all but 22.9 per cent, evi- 
dence of healing was“ complete” or" moderate.” 


During treatment, 26 patients required sur- 
gery or developed complications other than 
ulcer which required discontinuance of the 
drug before results could be evaluated. 


Of the remaining 1,417 patients, only 3.7 per 
cent experienced side effects sufficiently an- 
noying to require discontinuance of the drug. 


*Volume containing complete references, with abstracts 
of 39 additional reports, will be furnished on request by 


G. D. Searue & Co., P. O. Box 5110, Chicago 
80, Lilinois. 
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In Coming Issues 


Leading papers presented be- 
fore the 33rd Annual Session of 
The American College of Physi- 
cians, Cleveland, Ohio, April 
21-25, 1952, and other original 
articles, editorials and book re- 
views, will be published in the 
ANNALS starting with the 
July, 1952, number. 


Use this form if you are not already 
a subscriber. 


THE AMERICAN COLLEGE 
OF PHYSICIANS 


4200 Pine Street 
Philadelpia 4, Pa. 


Enclosed find $ for which kindly 
enter my subscription to the ANNALS OF 
INTERNAL MEDICINE, starting with the 


. .issue, as indicated below. 


( ) 2 years, $19.00 
($21.00 foreign) 


() 1 year, $10.00 
($11.00 foreign) 


(please print) 
Zone 


cAN YOU answer 
THESE VITAL 


PULMONARY 
FUNCTION 
QUESTIONS) 


@ Is there a consistent relationship between 
vital capacity and dyspnea? 

@ In emphysema, what is the correlation be- 
tween expiration time, shortness of breath 
and maximum breathing capacity? 

@ What is the best method of measuring 
alveolar air? 

@ What is the minimum maximum breathing 
capacity necessary, following operation, to 
assure freedom from dyspnea? 

@ Does thoracoplasty really reduce ventila- 
tion function? 

@ Are aoe ene | function tests valuable in 
pneumothorax 

@ How much does phrenic nerve interru: 
lower the MBC? 53 

@ Does p p reduce MBC 
sufficiently to be pore 

@ Why are repeated pulmonary function tests 
a must in the post-operative follow-up of 
pulmonary resection? 

@ Why is separate reserve air determination 
so important? 


THIS NEW REPRINT HAS 
THE ANSWERS 
» — J. CURRY AND FRANK S. ASHBURN 
Univ. Medical Center entitled PUL- 
MONARY FUNCTION STUDIES IN SURGERY. 
The above questions and many more are given in this 
latest reprint. Collins equipment pictured here have 
contributed greatly to the simplicity of pulmonary 
tion studies. Ask for present prices and de- 
scriptive literature. 


NEW COLLINS (DOUBLE) 

BRONCHO-SPIROMETER 

Built to Dr. E. A. Gaensler's specifications — 
Boston 


City Hosp. 
SSS Hun’ 
Boston 15, 


Please send me the reprint by Curry and Ashburn and 
information on 


Respirometer Timed Vital Gasometer 
O COLLINS (DOUBLE) BRONCHO-SPIROMETER 


| 
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ACHIEVEMENT 
in Social Growth 
through Therapeutic Guidance 
HE COMPLETE vocational and educational facilities of 
Devereux Schools are under the close supervision of a staff 
of trained psychiatrists. The child who is failing academically 
and socially is studied as an individual. He is taught to mobilize 
his aggressions acceptably, to compete constructively, and to 
live successfully with the group. 
When, in your practice, you encounter a child who is not making 
OF PENNSYLVANIA satisfactory progress in school and is failing socially, you are in- 
a 6 oe. vited to let us evaluate the potential outcome of Devereux’ special- 
Milton Brutten, Ph.D. ized education with therapy. Our experienced staff will review 
; thoroughly each case history and offer a detailed report. 


Please address your inquiries to: 
JOHN M. BARCLAY, Registrar 


Deuereuxz Schools 


Hetena T. Devereux, Director 
SANTA BARBARA, CALIFORNIA DEVON, PENNSYLVANIA 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needei. Only those issues which 
are currently being advertised can be 


$1.00 each for 

I, No. 1—July, 1927 

I, No. 2—August, 1927 

I, No. 4—October, 1927 

I, No. 5—November, 1927 
I, No. 6—December, 1927 
1, No. 7—January, 1928 
I, No. 8—February, 1928 
1, No. 9—March, 1928 

Il, No. 4—October, 1928 
Il, No. 5—November, 1928 


Vol. 
Vol. XXXII, No. specialized service 
Vol. XXXIV, No. < assures “know-how” 
Vol. XXXVI, No. 1—January, 1952 

Address Journals to: 


E. R. LOVELAND, Executive Secretary 
4200 Pine Street Philadelphia 4, Pa. 


Please Mention this Journal when writing to Advertisers 
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For Fellows, 2.CP. 


FELLOWSHIP PLEDGE of the COLLEGE 


LEDGE 


ong 

of the of 


Every FELLOW of 
The American College 
of Physicians should 
display this Pledge in 
his office. The line near 
the bottom is for the 
signature of the Fellow. 


FELLOWSHIP KEY 


A charm, bearing the seal of The American College of 
Physicians; wrought in 10K solid gold and embossed in 
The College colors. For Fellows only. 


Price, $7.50, postpaid 


Available also in pin with safety catch. Price, $4.25, 
postpaid 


FELLOWSHIP CERTIFICATE FRAME 


To frame the Certificate which is furnished without charge to newly elected 
Fellows. Frame is distinctive, finished in gold. Shipped without glass. 


Price, $4.50, postpaid 


Send orders to E. R. LOVELAND, Executive Secretary 
The College of Paysictone, 4200 Pine Philadelphia 4, Pe. 
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Preserve your Annals— 


with this Jesse Jones Volume File 


| Specially designed and produced for 
the Annals of Internal Medicine, this 
file will keep one volume, or six issues, 
clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume 
File on your book shelf. Its rich green 
Kivar cover looks and feels like leather, 
and the 16-carat gold leaf hot-embossed 
lettering makes it a fit companion for 
your finest bindings. 


Sees VOLUME FILES, @ $2.50 each, 
3 for $7.00 or 6 for $13.00. 


The Volume File is reasonably priced, 
in spite of its costly appearance. It is 
sent postpaid, carefully packed, for 
$2.50 each. Most subscribers will find 
it more convenient and economical to 
order 3 for $7.00 or 6 for $13.00. If 
you are not entirely satisfied for any 
reason, return it to us within 10 days. 
Satisfaction guaranteed. 


oe Clip this coupon today for 
prompt shipment, and order 
direct from: 


AMERICAN COLLEGE OF PHYSICIANS 
4200 PINE ST. PHILADELPHIA 4, PA. 
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Prelude to asthma? 


not necessarily... 


Tedral, taken at first sign of attack, often fore- 
stalls severe symptoms. 

in 15 minutes...Tedral brings symptomatic 
relief with a definite increase in vital capacity. 
Breathing becomes easier as Tedral relaxes 
smooth muscle, reduces tissue edema, provides 
mild sedation. 

for 4 full hours... .Tedral maintains more 
normal respiration for a sustained period—not 
just a momentary pause in the attack. 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed without fear of incapacitat- 
ing side effects. 

Tedral provides: 


ephedrine gr. 
phenobarbital Vg gr. 
in boxes of 24, 120 and 1000 tablets 


ILcorTT 
wLAbhnatorios Onision oF The Maltine Company MORRIS PLAINS, NEW JERSEY 
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Woodward Medical Personnel 


immediate schedule is so pressing I don't ha 
anything about it.’ 


The dilemma so described by an 
cent Southern convention is catestunaiehy a common 


Happily, there IS a way out for doctors in this dilemma, as 
our friend of the Southern convention now recognizes to his 
expressed satisfaction. .. . 


Of course, the Woodward Bureau cannot find the answer to 
every personnel need in every clinic, hospital or physician's 
office. But this we can assure you: As soon as you take the 
easy, uncomplicated action named below, you will pare 
eliminated at least two-thirds of the effort you faced 

thorough search for the right physician 


WRITE, WIRE OR PHONE 


ova YEAAK 
ODW-ARD 
Personnel Bureau 


FORMERLY 
* Sth FLOOR 165 N. WABASH >CHICAGO 


WANTED 
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Exceptional demands resulted in 
depleting the entire stock of the 
above issue. Several institutions 
and physicians now want to ob- 
tain copies. 

We offer 75¢ per copy, provided 
it is in good condition. 

Circulation Department 
AMERICAN COLLEGE OF 
PHYSICIANS 
4200 Pine Street Philadelphia 4, Pa. 
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FOR DIAGNOSIS AND THERAPY IN 
PERIPHERAL VASCULAR DISEASES 


The COLLENS 
SPHYGMO-OSCILLOMETER 


is a blood pressure apparatus and an 
oscillometer in one instrument—the 
most important diagnostic aid in 
Peripheral Vascular Diseases. . $42.00 


The U. M. A. THERMOCOUPLE 


is the standard the world over for tak- 
ing skin temperature. Any number 
of consecutive readings can be taken 
without lag or calculations of any 
kind. Additional junction for taking 
intra-muscular readings 


The COLLWIL INTERMITTENT 
VENOUS OCCLUSION APPARATUS 


is the accepted and simple method of 
treatment for Peripheral Vascular Dis- 
eases. It is effective in creating a 
collateral arterial circulation. Com- 
plete with two cuffs $177.00 
(Also available on monthly rentals) 


U. M. A. INC. 


56 Cooper Square, New York 3, N.Y. Phone: Algonquin 4-0924 
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_ directed dosage... 


when indicated in the treatment 
of acute and chronic infections 


Broad-spectrum therapy in a new 
and convenient form for direct 
therapeutic concentration at-the site 
of infection. Supplied in 10 ee, 
bottles containing 0.5 Gm. Crystalline 
Terramycin Hydrochioride in 75% 
propylene glycol solution, Each 1 oc. 


dose contains 50 mg. Terramyein for 
aerosol therapy in office or home, 
Simply administered with DeVilbiss 
No. 40 Nebulizer or similar device, 


world’s largest producer of antibiotics 


of the respiratory tract 
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